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At WESTON, production finally has outstripped the overwhelming 
war demand for panel and other instruments . . . making WESTONS 
again obtainable on a basis to mect most war production schedules. 
To experienced instrument uscrs, this means they again can obtain the 
instruments whose design and manufacture incorporate the broadest 
instrument expericnce in surmounting the requirements of exacting 
applications. The instruments whose consistent, uniform performance 
simplifies their problems of inspection, handling and other burdensome 
procedure . . .and whose dependable, long-term accuracy assures better 
operating performance from the devices into which they’re built. 

Why not discuss your instrument schedules with WESTON, today 
...and be sure of obtaining the added product efficiency which authen- 


tic WESTONS provide. 


Weston Electrical Instrument Corporation 
618 Frelinghuysen Avenue, Newark 5, New Jersey 
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J. E. SMITH, President 
National Radio Institute 





You Build These and Other Radio Circuits 
with 6 Big Kits | Send! 


By the time you’ve conducted 60 sets of Experi- 
ments with Radio Parts I supply, made hundreds 
of measurements and tests, you'll have PRAC- 
TICAL Radio experience valuable in a good full 
or part-time Radio job! 


Superheterodyne Circuit, 
Preselector, oscillator- 

mixer — first detector, 
‘ if. stage, di- 
ode detector— 
a.v.c. stage, 
audio stage. 
Bring in local 
and distant 
stations on 
this circuit 
which you 
build! 










































Measuring Instru- 
ment you build in 
Course. Use it in 
practical Radio 
work to make EX- 
TRA money. Vac- 
uum tube multi- 
meter, measures 
AC., D.C. and 
R.F. volts, D.C. 
currents, resist- 
ance, receiver out- 
put. 


A.M. Signal- 
Generator. 
Build it your- 
self! Provides 
amp litude- 
modulated sig- 
nals for test 
and experi- 
mental pur- 
poses. Gives 
valuable prac- 
tice! 





$10 a Week in Spare Time 
“I repaired some Radios when I was 
on my tenth lesson. I made $600 in a 
year and a half, and have made an 
average of $10 a week—just spare 
time.” JOHN JERRY, 1337 Kalamath 
St., Denver, Colo. 


$200 a Month in Own Business 


“For several years I have been in busi- 

ness for myself making around $200 

a month. I have N.R.I. to thank for 

my start.” A. J. FROEHNER, 300 W. 

Texas Ave., Goose Creek, Texas. - 
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Get Into a Busy Field with 

a Bright Peacetime Future 

I Train Beginners at Home 
for Good Spare Time 
and Full Time Radio Jobs 


Here's your opportunity to get a good job in a busy field 
with a bright peacetime future! There is a shortage today 


of traincd Radio Technicians and Operators. So mail the 
Coupon and I'll send you a Sample Lesson from my Radio 
course Free. At the same time I'll send you my 64-page, 
illustrated book, ‘“‘Win Rich Rewards in Radio.” It de 
scribes many fascinating types of Radio jobs, tells how 
N.R.I. trains you at home in spare time—how you get 
practical experience building and testing Radio Circuits 


with SIX BIG KITS OF RADIO PARTS I send! 
More Men I Trained Now Make 
$50 a Week Than Ever Before 


Keeping old Radios working is booming the Radio Repair 
business P l 


rofits are large, after-the-war prospects are 

high, too. Think of the mew boom in Radio Sales and 
Servicing that’s coming when new Radios are again avail 
able—when Frequency Modulation and Electronics can be 
promoted—when Television starts its postwar expansion! 
Broadcasting Stations, Aviation Radio, Police Radio, 
Loudspeaker Systems, Radio Manufacturing, all offer good 
jobs now to qualified Radio men—and most of these flelds 


have a big backlog of business that has built up during 
the war, plus opportunities to expand into new fields opened 
by wartime developments. You may never see a time again 
when it will be so easy to get a start in Radio! 

Many Beginners Soon Make $5, $10 

a Week EXTRA in Spare Time 

The day you enroll for my Course I start sending you 
EXTRA MONEY JOB SHEETS that help show how to 
make EXTRA money fixing Radios in spare time while still! 
learning. I send you SIX big kits of Radio parts as part 
of my Course. You LEARN Radio fundamentals from my 
illustrated, easy-to-grasp lessons—PRACTICEK what you 
learn by building real Radio Circuits—PROVE what you 

learn by interesting tests on the circuits you build! 


Find Out What N. R. 1. Can Do For YOU 


MAIL ye ag Soy A Somes Lesson and my 64-page 
book FRE My k, Rich Rewards in Radio, is 
packed with } Ae ae eo never knew about opportuni- 
ties in Broadcasting, Radio Servicing, Aviation Radio, other 
the details ) 
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TELEVISION 
ELECTRONICS 
FREQUENCY MODULATION 


My up-to-date Course includes training in 
these new developments. 














J. E. SMITH, President, Dept. 4GX 
National Radio Institute, Washington 9, D. C. 





ISRARY 


10 14 





Broadcasting Stations 
Technicians 


Radio 
maintenance 
pay well 


employ 
as operators, 
men and in other capacities 


N.R.I1. t 
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OUR 30TH YEAR OF TRAINING MEN FOR SUCCESS IN RADIO 


Fixing Radios pays many N.R.1 





trained Radio 


Technicians $50 a week. Many others hold 
their regular jobs and make to $10 a week 
EXTRA fixing Radios in spare time. 


will send you 
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FREE 
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IN THE NEXT ISSUE 


How to Measure Inductance 
Radio Receivers of 1904 
The Electron Microscope 

A Homebroadcasting Set 
Power Packs Without Iron 
Stage-by-Stage Testing 
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Published by Radcraft Publications, Inc. 
Publication Office: 29 Worthington 
Street, Springfield 3, Mass. 

Editorial and Advertising Offices: 25 
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ef date; subscription price is $2.50 per 
year in U. S. (In foreign countries, 75c 
additional per year to cover postage; 
Canada, 50c additional.) Special rates 
for members of the Armed forces in 
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ON THE COVER 


A method of increasing the accuracy of the new 
rocket weapons is shown on our cover this month. 
A small transmitter and receiver are installed 
in the rocket; signals are picked up by a de- 
vice similar to a gun-control unit which then 
corrects the flight by means of a receiver in 
the rocket, insuring that it hits the target. 





> 


__. vt — ier 2... Oe 





in ded ated an sed hae ee 


= 














RADIO-CRAFT for JULY, 1944 


579 











THE FOURTH REASON.... 


The men and women of Hallicrafters Company are proud to receive the Fourth Army- 
Navy Production Award. It is a Fourth Reason, a Fourth Incentive, to continue to produce 
the most and the best that those at the fighting fronts all over the world shall not have 
“too little, too late.” With deep humility and with the realization that to produce is the 
least that can be done for those who fight, the people of Hallicrafters accept this award. 
BUY A WAR BOND TODAY! 


hallicrafters rapio 


THE HALLICRAFTERS COMPANY, CHICAGO 16, U.S.A. 


THE FIRST EXCLUSIVE RADIO MANUFACTURER TO RECEIVE THE ‘“‘E'’ AWARD FOR THE FOURTH CONSECUTIVE TIME 
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MUSIC — AND 


+ ELECTRONICS 


MAKE MT. CARMEL FAMOUS 


“The Little City of Great Music” — that’s 
how neighboring cities describe Mt. Carmel, 
Illinois. And to this honor, in recent years, 
Mt. Carmel has added a world-wide reputa- 
tion for precision-built radio parts and vital 
electronics war equipment. These come from 
the busy Meissner Plant. 





Few hands can match them! You can tell at a glance that 
%® this man knows his trade. He is one of many reasons why 
Meissner products are always dependable, always first 
choice with men who know. 
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Meissner’s own recreation centef clearly illustrates two basic interests in Mt. 
Carmel life. Here a group of skilled electronics technicians from the 
Meissner plant is pictured in the midst of a gay Cole Porter hit. 
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Hundreds like these workers form the famous Meissner 


*“precision-el,”’ 
Most of them have literally grown up in the business of making superb 
electronics equipment. 


Superior Performance 


Good news! You can now obtain 
a quantity of the highly popular 


Meissner “Plastic” I. F. Tran 
formers. Particularly suitable for 
small receivers where space is 
at a premium, yet superior per 


formance is required. Famous for 
tability, high guin, wide range 


ind double tuning. Typical otf 
Meissner precision building, they 
iweonly 1',” square x2 »yet are 


not affected by temperature, hu 
midit y, vibration. Specially served 
Litz wire! One-piece molded pla 

tic coil-form and trimmer basel 


CE 


METSSNLE LK 


MANUFACTURING COMPANY « MT. CARMEL, ILL. 


ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 
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Here’s 


This is an official U. 


wr the Alert \ 


—for the 5th War Loan drive during June 
and July. The need for the 5th War Loan 
is immediate, crucial. For impending 
events may make the 5th the supreme 
financial effort of the war. 


The U.S. Treasury has set the overall goal 
at $16,000,000,000 — $6,000,000,000 
from individuals alone. This is the big- 
gest sum ever asked of the American 
people—and it must be raised. 


That's why the U. S. Treasury asks Man- 
agement and Labor to sit down together 
and organize—NOW! 

For organization—good organization— 
has been responsible for the excellent 
showing of the payroll market. And its 
most important single superiority has 
been personal solicitation—desk to desk, 


ota Plan: 


the Qu 
n the basis 


hed © ee. 
e to sy puch he y 
1. Plant t quchmat atu ” cb value) P 
cash ings aa 
Payto - 
2. Regular i 1 be edited 10 


perio 


MANAGEMENT 


LABOR 


bench to bench, machine to machine 
personal solicitation. 71% of all persons 
on payroll deductions were solicited for 
the 4th War Loan. 


Now, to personal solicitation, add the 
sales incentive of a definitely established 
plant quota. Build your campaign around 
a quota plan. Set up departmental goals. 
Stress percentage of participation fig- 
ures. Stimulate group enthusiasm. 

In planning your quota campaign, work 
in close cooperation with the Chairman 
of your War Finance Committee. Every- 
thing is set to make the 5th War Loan 
drive a huge success—with your help! 


(Note: You’ve read this message. If it 
doesn’t apply to you please see that it 
reaches the one person who can put it 
in action!) 


of an average $100 


e drive accounting 


1,000 Employees 


Co. — 


s = 
Oo men oyee uctions 
oot ay = eight! wd ease of exit 
wW ni at least 900 e 


30, 000 
=<70,000 oo 


0 Cash Quots 


The Treasury Department acknowledges with 
appreciation the publication of this message by 
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S. Treasury advertisement—prepared under the auspices of Treasury Department and War Advertising Council. 
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Goon WEWS FOR TELEVISION / 


Since National Union established new produc- 
tion records on cathode-ray tubes—the dream 
of low-cost television for the average post-war 
home has taken a long step toward fulfillment. 

Consider the fact that National Union has suc- 
ceeded in raising its cathode-ray tube pro- 
duction to a volume many times greater than 
the combined pre-war C-R tube output of 
the entire industry! To achieve such a produc- 
tion miracle required, of course, completely 
new techniques, new mechanical aids to opera- 
tors, new quality control measures. But above 
all, it required imagination and_ technical 
capacity to cut loose from the long prevalent 
conception that the manufacture of cathode- 


Transmitting, Cathode Ray, Receiving 


JULY, 1944 


ray tubes was strictly a laboratory project. 
N. U. engineers proved that these laboratory 
techniques could be adapted to high speed 
streamline mass production. And, it is signifi- 
cant that N. U. C-R tubes have acquired at the 
same time an international quality reputation, 
with special distinction for their superior 
fluorescent screens. 

National Union success in producing better 
television tubes at economical cost—is especially 
good news for servicemen now looking to tele- 
vision as a major source of post-war income, 
Remember to count on National Union. 


NATIONAL UNION RADIO CORPORATION, NEWARK, N. J. 
Factories: Newark and Maplewood, N. J.; Lansdale and Robesonia, Pa 
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@ AMERICANS have always been eager to share 
in the political life of our Democracy. This years 
the two great political conventions will be filmed 
in Chicago and the reels will be rushed to New 
York for broadcasting over WNBT, NBC’s pio- 
neer television station. 

Four years ago, in 1940, WNBT made television 
history, by directly telecasting the Republican 
Convention at Philadelphia and by broadcasting 
films of the Democratic conclave in Chicago. 

When Peace comes, a greater and more wide- 
spread television audience—expanding into mil- 


RADIO CORPORATION OF AMERICA 


RCA LABORATORIES > PRINCETON > NEW JERSEY 
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Television sees Democracy in Action 


lions of homes equipped with RCA television— 
will see as well as hear Democracy in action... 
thanks to the new super-sensitive television cam- 
era, and other radio-electronic devices developed 
in RCA Laboratories. 

Today, RCA research and engineering facilities 
are devoted to creating the best possible fighting 
equipment for the United Nations. Tomorrow, 
RCA—Pioneer in Progress—looks forward to 
supplying American broadcasters, and the Amer- 
ican public, with still finer radio, television, and 
electronic instruments. 








RCA 
leads the way in 
radio—television— 
phonographs—records 
=tubeseelectronics 














RADIO-CRAFT 


for 


JULY, 


Listen to RCA’s “The Music America Loves Best’—Saturdays, 7:30 P.M., E.W.T., over the Blue Network %# BUY WAR BONDS EVERY PAY DAY x 
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Your Post-War Radio 


.... + What will be the nature of post-war radios? . . . Will they 


be of the pre-Pearl Harbor variety? .. . 


Will they be of the 


glittering types the post-war advertisements have pictured? ..... 


HUGO GERNSBACK 


into the confusion rampant in popular opinion 
as to post-war radio sets. 

It is unfortunate that American radio set manufactur- 
ers have so far not been able to agree on any uniform 
policy in respect to post-war radios, but there is a very 
good reason for that, too. The reason is found chiefly in 
the following two points: 

(1) Complete uncertainty as to when the war will be 
terminated; (2) the amount of radio progress there will 
be during the war period. 

While it is true that practically all of the larger radio 
manufacturers have “models” of post-war radios, it is 
also true that these models are at best only uncertain 
and incomplete blueprints. As soon as one model is made, 
another one takes its place, because some new feature 
has been added which necessitated the later one. This 
may be expected to go on indefinitely until the war is 
finally won. 


QO NCE more it seems necessary to bring some light 


terms. One camp considers that when Germany is finally 
knocked out of the struggle that this will be the end 
of the war. They consider that once that is accomplished, 
a sufficient amount of strategic materials will be freed 
so that all manufacturers can begin to run their factories 
full blast, building radio receivers for the civilian trade. 
Indeed, many manufacturers feel that by about the mid- 
dle of 1945, with Germany out of the way, America will 
go back to a peace-time basis. 

Informed authorities do not share this view because 
they feel that of the two enemies, Japan will be the more 
difficult to subdue, and while it may be true that as the 
war proceeds certain materials will be released for 
civilian consumption, the amount will not be sufficient to 
permit mass production‘of civilian radios. Japan, too, has 
to be put out of the war, and this I feel sure will not 
happen until way into 1946, if then. 

It is easy to see if you consider only these points how 
difficult it becomes to forecast the post-war radio trends. 


5 One thing is certain—the large manufacturers will Added to this are other factors which further becloud 
not go back to the 1942 type of radio set. There will be the issue. . 
a certain amount of confusion when some smaller manu- Radio war progress has been tremendous. There have 
facturers, hungry for business, will begin turning out been many new inventions, many new procedures—all 
| midgets and other 1942 types of radio sets as soon as Of which are now used for the war effort. Not all of 
| materials become available, but such sets can be consid- them can be translated into post-war radio, but many 
| ered only as a stop-gap. Incidentally, such sets, if they of them will be adopted. Every month brings new radio 
should be manufactured in large quantities, are bound to ideas and new radio developments. Hence it is wholly 
do a dis-service to the radio industry. If millions of impossible to even think of freezing a radio design or 
radio-hungry people buy such sets, they will find them 4 radio set now. 
obsolete in a very short time. Moreover, their trading-in At this particular time, however, it is possible to make 
value will be practically nil. a very rough guess at the main features of the post-war 
This is not a healthy situation to look forward to, but radio set, but it must be admitted and realized that what 
4 it is something that cannot be helped. There is no law _ is said here is only in the light of the present state of 


whereby small radio manufacturers can be stopped from 
manufacturing practically obsolete types of radio re- 
ceivers, 


Another factor of uncertainty is the often used term 
“end of the war’. There are two camps in the United 
States, both interpreting the end of the war in different 


i] 








the radio art. That state will, without a doubt, change 
every few months. 

What then will be the popular post-war radio receiver 
as seen from this vantage point? 

For the past few years the American public has been 
acutely phonograph record- (Continued on page 638) 


Radio Thirty-Five Dears Ago 


In Gernsback Publications 

















PECs te duly, 1909, issue of MopEern Nee GERNOBASH 


Dr. Branly’s New Apparatus, by A. C. Founder 


(The radio station at the Plaza Hotel). 
Recent Developments in Aerophony, by 
Lee De Forest. 


Marlowe (account with a number of photo- Modern Electrics ...........+.seeesees 1908 “The Wireless Screech.” 

. . Electrical Experimenter ee camer ye - e 
graphs showing radio remote control ex- 9 Sree ioe In the advertising department the follow- 
periments including steering torpedoes by Selonco & Invention .........+-+.+--+. ing interesting items are found: 


wireless). Short-Wave Craft .......... seat “R-J” Variometer by the Radio Tele- 

Wireless in China. Wireless Acsestation of Amerten phone Company of New York. 

Guiding Vessels at Sea. A Receiving Set with a 3,000 meter 
Pictures by Wireless. New Tungsten Oscillation Valve An- double-slide tuner, detector-condenser, all 
Wireless Airship Control. tennae, by Greenleaf W. Pickard. mounted on a single base, advertised by 
Airship Orientation by Wireless. Wireless Stations About New York W. J. Murdock of Chelsea, Mass. 
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N ELECTRONIC blind landing 
instrument which guides pilots back 
to their home airfields and enables 
them to hit runways “on the nose” 
even when they are blacked out by war or 
weather, is in production at Westinghouse. 
These cross pointer indicators are now be- 
ing built into combat planes and trainers. 

Military sources report countless in- 
stances of blind landings where air crews 
have saved themselves by using this visual 
dashboard instrument for guidance during 
their hazardous last mile earthward. Some 
of these sources report landings in which 
pilots were able to “touch down” on the 
unseen field within fifty feet of the pre- 
selected spot. 

Little information on the electronic fea- 
tures of the instrument can be released dur- 
ing wartime. It is stated merely that it vir- 
tually translates directional radio signals 
which furnish continuous vertical and lat- 
eral guidance to the runway when visibility 
is bad—“so bad that the pilot cannot see 
beyond the wing tips of his ship.” 

Described as “the most practical blind 
landing indicator so far developed,” the in- 
strument not only assures accuracy and 
speed—both essential to a pilot trying to 
set his ship down safely on an unseen run- 
way—but it frees him of such mechanical 
encumbrances as headphones, slide-rule, and 
paper-and-pencil work, such as must be 
utilized with earlier systems or when mak- 
ing a blind landing by dead reckoning. With 
the instrument system, the pilot gets all 
directions for descent merely by watching 


Left: Position of pointers when on course; 
Right: Position if plane is up and to the left. 


two crossed pointers and two signal lamps 
on his instrument panel. Commercial pilots 
say the day is in sight when this system 
jor landing will prevent cancellation of 90 
per cent of flights now delayed because 
weather conditions at the airport of desti- 
nation would prevent a safe landing. 
The e ine itself is equipped with two 
radio “landing”. receivers which are tuned 
to the directional beams issued by the 
ground equipment. One receiver, responsive 
to the “localizer” or on-course beam, moves 
the vertical pointer on the instrument dial. 





Appearance of the instrument out of its case. 
586 
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The second receiver, which responds to al- 
titude signals, operates the horizontal 
pointer. 

Four separate radio transmitting stations 
and two antenna systems at and near the 
airport comprise the ground radio equip- 
ment. They shoot beams which first indi- 
cate the pilot’s approach to the field and 
then mark the field’s boundary; establish 
the invisible glide path which leads to the 
runway; and signal directions for keeping 
the glide to the field neither too shallow 
nor too steep. 

Vertical guidance—to maintain the posi- 
tion of the plane in relation to the runway 
—is provided by three of these transmit- 
ters. 

One furnishes the “glide path,” a radio 
beam which can be compared to the funnel- 
shaped ray thrown by a flashlight. The 
other two transmitters are “markers” whose 
beacons, transmitted vertically, light the 
lamps on the pilot’s instrument panel via 
the plane’s “marker” receivers. The first 
flash tells the pilot he is a few miles from 
the airport and he should prepare for the 
glide path by maintaining an altitude of 
1500 feet. When a similar beam from the 
second marker lights the other lamp the 
pilot knows he has reached the boundary 
of the field. 

The homing path, or “localizer,” is pro- 
duced by ultra-high frequency radio trans- 
mitters feeding a pair of sharply directional 
antenna systems, consisting of two loops. 

Signal strength emanating from the loops 
is almost equal if the plane is on course— 

“flying in” directly between them. This the 
vertical pointer of the instrument interprets 
by assuming an upright position. Should 
the plane wander to the left or right of the 
course, the corresponding signal predomi- 
nates, causing the vertical pointer to veer in 
that direction, and in an amount roughly 
proportional to the distance the ship has 
flown’ off course. 

The horizontal pointer remains in position 
—across the center of the dial—so long as 
the plane is “chuting” earthward at the cor- 
rect angle. If the glide is too shallow, the 
pointer rises; if it is too steep, the pointer 
moves downward, 

Though it is not strictly a “war baby,” 
the instrument has proved its value in 
the crucial tests of aerial warfare. It is the 
result of seven years’ continuous research 
and development by the Westinghouse Elec- 
tric and Manufacturing Company and the 
Washington Institute of Technology, which 
worked with the U. S. Navy to originate 
a simplified device for taking the guess- 
work out of blind landing. 


NEW commercial license has been 

granted to the DuMont Television 

Station in New York City. The sta- 

tion, formerly W2XWV, is now 
known as WABD. The change is not ex- 
pected to alter the station’s policy of fur- 
nishing time free of charge to advertising 
agencies and others for their experimental 
programs, as a means of furthering the 
progress of television. 
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ILITARY requirements of elec- 

tronic equipment may start taper- 

ing off by August, according to a 

bulletin put out last month by the 
War Production Board. The report stated 
that March output of communication and 
electronic equipment continued one per cent 
above the February level of production, 
and met the rising schedule. Radio—a de- 
clining program—ran above the production 
plan by one per cent. One of the chief dif- 
ficulties in the production program is the 
shortage of transformers. During the next 
few months, schedules will rise steeply for 
airborne electronic equipment, nearly doub- 
ling by June, because of the previously an- 
nounced 1944 aircraft program. 


IXTY good jobs are open for radi 
electricians on the 7,000 miles of civil 
airways in Alaska, Civil Aeronautics 
Administration officials announced. 

A recent newspaper story describing jobs 
for man and wife teams as Aircraft Com- 
municators in Alaska resulted in such a 
flood of applications that the CAA has 
cried “Uncle.” But the radio electrician 
jobs, equally attractive, are still unfilled, 
and by July 1, the CAA hopes to sign up 
60 applicants. 

The jobs pay approximately $3,475 
which is made up of $2300 base pay, plu 
the 25% differential for foreign service, 
plus the usual 21% overtime now paid gov- 
ernment employees on the 48-hour week. 

For more highly skilled radio men, the 
CAA has jobs which pay up to $4600, and 
ten radio engineers are needed for which 
the annual salary is from $3700 to $5600. 

Only draft exempt men can be considered, 
and applicants must have a release fron 
their employer or from the War Manpower 
Commission, and a medical certificate. Men 
over 38 are acceptable, and discharged 
service men are given preference. 

Applications should be sent to the Alaska 
Projects Depot, 224 Westlake Avenu 
North, Seattle, Washington, where trans- 
portation to Alaska is provided for accepted 
applicants. 

* 


ISSOLUTION of the Army-Navy 
D Electronics Production Agency was 

announced last month by Chairman 

of the Committee on Civil Service, 
Representative Robert Ramspeck. 

The agency was established as a joint 
separate operation of the War and Navy 
Departments in October, 1942, to clarify the 
situation then existing in the production and 
procurement, by the two services, of elec- 
tronic equipment. 

It is understood that the functions of 
Army-Navy Electronics Production Agency 
will be re-distributed to appropriate ele- 
ments of the Army and the Navy and par- 
ticularly to the WPB, where the greater 
part of the duplication was found by the 
investigators. It is stated on responsible 
authority that a small number of technically 
qualified consultants and other employees of 
Army-Navy Electronic Production Agency 
may also be transferred to the WPB. 
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BSIE the American broadcasting 
station in Europe, started to “pre- 
sent the American point of view” 
to the people of occupied Europe 

on Sunday, May 28. 

The new station includes 12 transmitters. 
Programs will be broadcast on 267 and 307 
meters (1124 and 978 Ke.) for 8% hours 
daily. Short-wave programs are broadcast 
through four outlets at favorable times. 
More than 90 Americans are employed in 
operating the new station. 

Languages used include Danish, Dutch, 
Belgian, Norwegian, French, German and 
English, which latter is described by the 
OWI as the secondary language of many 
Europeans. The new station is part of the 
psychological pre-invasion campaign, ac- 
cording to OWI sources. When invasion 
is under way, the usefulness of the station 
suffers no diminution, but rather increases, 
as the station is used for invasion instruc- 
tions to the peoples of occupied areas. 

The signature of the American station 
is the tune, “Yankee Doodle,” played in a 
low, insistent key. 

The Germans are making unprecedented 
efforts to jam the newly-inaugurated Amer- 
ican Broadcasting Station in Europe, clut- 
tering its five frequencies with whistles, 
bells, warbling, music and noise which 
sound like a cross between a tank factory 
and a rifle range. 

Brewster Morgan, formerly with CBS, 
who now heads the OWI radio section in 
London, said the high-pressure jamming in- 
dicates the Nazis were badly worried over 
how the new station would be used. 

Since the enemy’s jamming facilities are 
limited, the all-out effort to block ABSIE’s 
message to the people of Europe is allowing 
sritish Broadcasting Corporation transmit- 
ting to operate relatively free from inter- 
ference for the first time in years, Morgan 
said, 


. A. M. CRAVEN of the FCC has 
1 iciee from his office, the resignation 

taking effect June 30. In a letter to the 

President tendering his resignation, he 
stated that he wished to be free to enter 
private business. The White House reply 
to him reads, in part: 

“The reasons you cite leave me no alter- 

native. I shall, therefore, comply with the 
request you make and I sincerely hope that 
your reentry in the field of private busi- 
ness will bring to you rewards that will 
more than recompense for the years of 
sacrifice and labor you have given your 
government.” 
_ Craven will be remembered as a staunch 
iriend of the National Association of 
Broadcasters and the big networks, and 
more than once was in opposition to the 
rest of the Commission when decisions af- 
fecting these bodies were made. 
Commissioner Craven stated that he plans 
become associated in a technical capacity 
with the Cowles interests. The Cowles are 
publishers of newspapers in Des Moines 
and Minneapolis and LOOK magazine, 


as well as licensees of radio broadcasting 
stations, 
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EMAND for between 20,000,000 
and 25,000,000 radio receiving sets 
will exist by the end of 1944, as 
compared with the industry’s all- 
time high production of 13,000,000 units in 
1941, it was estimated last month by Larry 
E. Gubb, chairman of the board of direc- 
tors of Philco Corporation. 

In addition to the normal 
demand for radio sets, FM 
increasingly important in 
years, Mr. Gubb said. “Until a few months 
ago, we were not too enthusiastic about 
FM. Only a few FM stations, mostly of 
low power, were on the air, and the num- 
ber of FM programs was very limited. 
This whole picture was radically changed 
in January when the major broadcasting 
chains announced an entirely new policy of 
making their top-hit programs available to 
the FM audience and suggested to the 
owners of network stations that they apply 
for FM transmitting licenses to be ready 
for post-war. This new policy will have 
far-reaching effects as soon as the material 
situation eases to the point where new trans- 
mitters can be built. 

“The greatest application of all for 
electronics is television,” Mr. Gubb con- 
tinued. “The rate at which television will 
grow in the next few years is somewhat 
a matter of conjecture. Some groups think 
it will progress slowly at first, others be- 
lieve much more rapidly. The significant 
fact is that the revenues from television, 
whether they become large immediately aft- 
er the war, or over a period, will add 
further to the proven earning power of the 
well-established radio companies, 

“In any projection of television’s future, 
I am reminded of the tremendous growth 
of radio in the years after it was first 
introduced, Radio had a vitality that offered 
the kind of new interest and excitement 
that gets public attention. Television gives 
an even better service—one with far more 
popular appeal. Unquestionably television 
will make a great place for itself and I see 
no reason why, when the standards are set, 
television should not demonstrate as great 
and as romantic a story of growth as ra- 
dio. 


replacement 
will become 
the post-war 


J 
F UROPEAN television is assured of a 


rapid post-war growth, with England 

and Holland, or possibly Russia, lead- 

ing the “picture,” according to a last 
month report in Radio Daily. 

Prior to the Nazi invasion, the Soviets 
were using RCA apparatus in their Mos- 
cow television outlet. Native equipment 
was being rapidly developed after three 
models. Experimentation had reached a 
point where a gigantic sight-and-sound stu- 
dio was blueprinted for inclusion in the 
scheduled building of the Palace of the 
Soviets. The war halted all that. Defeat 
of the Axis will see a resurgence of activity, 
with emphasis on large-screen, community- 
type television. Equipment will probably be 
imported in the beginning with the view 
of creating a formidable Russian electronic 
structure, 


TUART BALLANTINE, author, 
inventor, engineer and amateur, died 
May 7, at the age of 46. 

Recently most famous for his inven- 
tion of the throat microphone, which en- 
ables aviators and others to communicate 
with a minimum of trouble and in noisy 
surroundings, Dallantine ey been well 
known to radiomen from the earliest days. 
He started his work as a adie operator 
with the Marconi Co., at the age of 15. 


During the first World War he was in 
charge of the Radio Compass Laboratory at 
the Philadelphia Navy Yard. While there 
he invented a device for eliminating an- 
tenna effect. During his career he added 
more inventions, and held over 30 patents. 

A writer of numerous papers on 
subjects, he was best known for his “Radio 
Telephony for Amateurs,” which, issued in 
1922, was for a number of years the only 
standard amateur handbook. Hams referred 
to it matter-of-factly as “the Bible.” 

Stuart Ballantine was a Fellow of 
Institute of Radio Engineers, and was pres- 
ident of that body in 1935. He was also a 
Fellow of the American Physical Society 
and the Acoustical Society of America, and 
a member of the Franklin Institute, the 
Radio Club of America and the Harvard 
Club of Philadelphia. At the time of his 
death he was president of the Ballantine 
Laboratories of Boonton, New Jersey. 


2 
ADIO TUBES for civilian receivers 


actually shipped during the first three 

months of 1944 totalled more than 

4,000,000, the Electronic Distributors 
Industry Advisory Committee was told last 
month by Radio and Radar Division offi- 
cials Of the WPB. Though this was slightly 
under scheduled civilian tube production for 
the quarter, it was indicated that second 
quarter shipments probably would be higher 
as a result of carryovers of tubes. 

An official of the Office of Price Ad- 
ministration discussed with committee mem- 
bers a proposed new schedule of list prices 
for tubes for wholesalers and retailers, and 
a representative of the Office of Civilian 
Requirements discussed problems of distri- 
bution with the committee. Committee mem- 
bers were of the opinion that methods by 
which distributors have been allocating 
tubes to dealers have permitted all dealers 
to obtain their fair share. 
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Above, the diffraction pattern for tungsten; on opposite page, that for copper. 


Line spacing 


and brightness identifies the material 


X-RAY DIFFRACTION 


REVEALS SECRETS OF ATOMIC STRUCTURE 


F the human eve were endowed with the 
power of super-microscopes, we would 
see a great many common substances as 
crystalline structures. Each atom in any 
one element possesses exactly the same elec- 


The diffraction camera is extremely simple. 


for every other Conse- 
quently, the atoms arrange themselves in 
definite rows in 3-dimensional space. The 
atoms in copper, for instance, are arranged 
as in Fig. 1. This regular arrangement is 
called a spacial lattice, and the unit cell of 
Fig. 1 is repeated throughout the structure. 
The atoms at the top of the unit form the 
bottom of the cell above, and so on in all 
directions. 

X-ray diffraction is the science that en- 
ables us to measure the spaces between the 
planes of atoms or groups, in such a unit 
cell, and from the information thus obtained 


trical affinity one 


Fig. 
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I—Atomic structure 


By FRED SHUNAMAN 


identify the material, no matter how com- 
plex the lattice may be. This is because the 
extremely short wave lengths of the X-rays 
are of the same order as the spacings be- 
tween the planes of atoms or particles in 
crystalline structures. These distan 
extremely small, usually varying between 
0.7 and 1000 Angstroms. (An Angstrom is 
10—‘cm. one ten-millionth of a centimeter. ) 
In diffraction X-ray work, target X-ray 
tubes giving the characteristic radiations of 
molybdenum, copper, cobalt iron and chrom- 
ium are used. (See the article on X-ray 
tubes in the June Radio-Craft.) These give 
a wave length range between 0.709 and 2.28 
Angstroms. 


ces are 


As shown in Fig. 2, these waves penetrate 
into the outer layers of the material being 
examined. Some are reflected from the top 
layer, others from the second, and so on. 
Rays reflected from a point on the material 
examined may be coming from different 
depths in the material. If these rays are 
allowed to fall on a fluorescent screen or a 
photographic negative, various figures, 
sent as diffraction patterns, are obtained. 
For example, let us think of a point on the 
screen where the waves reflected from the 
second layer arrive exactly one-half wave- 
length later than those from the first layer. 
The crest of one wave then coincides with 
the trough of the next, and the two cancel 
each other. At some other point on the 
screen or film, the waves from the second 
or some other layer of the crystalline sub- 
stance may arrive exactly one wave length 
behind those from the first. The result is 
that they reinforce each other and the im- 
pact on the sensitive surface is doubled. 
Thus dark and light areas are formed. 
Their distance apart is governed by the 
angle of the ray, the wave length of the 


No. | PLANE 


No.2 PLANE 


IN 


MANY MATERIALS 


particular X-rays used and the spacings 
tween the atomic planes in the mater 
Knowing the first two factors, finding 
third is a simple matter. Some typical 
fraction patterns are shown above. 

By this indirect method we can lear: 
something of the ultimate atomic structur« 
of common substances. It is as if we were 
dealing with an invisible wire fence, pat 
terns of which might vary. By placing our 
X-ray light so that the fence will refi 
its rays, we can learn the pattern of 
fence by studying the pattern these refle: 
rays make on a screen. As another exam] 
we have probably all watched the wa 
patterns cast on a ceiling by a_ bod 
water outside the window of a building 
the porthole of a ship. When the ang] 
the sun is right, an almost perfect reflect 
is cast. Now if we were to anchor a numl 
of transparent electric light bulbs in 
water, no difference would be made in t 
reflected image on the ceiling, as they w 
reflect roughly the same amount of light as 
the water itself. But if we produced waves 
on the water surface—by waiting for a wir 
or other means—the resultant wave pat- 
terns would show the presence of the hither- 
to invisible lamp bulbs, and by a careful 
study we could fix their positions simply by 
observing their effect on the waves 
among them. 

For the purposes of X-ray 
the powder method, very small quantities 
of material are required ; one-tenth of a 
milligram (1/10,000 gram) can be adequate 
for complete identification. The substance 
to be analyzed is placed inside a fine capi 
lary tube about 3/10 of a millimeter i 
diameter. This is mounted vertically at the 
center of a ring of X-ray-sensitive film held 
inside the metal body of the camera show: 
in the photo. A fine pencil of X-rays, 
about ™% millimeter in diameter, is per 
mitted to hit the specimen, which is rotate 
at low speed by a small motor. “Cones of 


analysis | 


of copper. Fig. 2—How X-rays reflected from different planes of a material make the patterns at top of page. 
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iterference” are radiated from the speci- 

"1 sections struck by the rays—these 
cones then strike the film in concentric lines 
iround the central beam, as shown in Fig. 3. 

The film is then developed and the angle 
etween the diffracted cones and the main 
vam measured. The interatomic spacings 
f the specimen can lily be obtained 

mm these measurements. This usuall 
be done by comparison wit 
lata, or by 
iade from supposedly sin 

The simplicity of thi 

not generally 

not require 
or familiarity with appl 
Simple inspection is e1 
amount of expericn 
A series of diag 
f common materials is ver 
arison purposes and as a " 

Many cases occur in practice which are 
particularly suitable for the successful ap- 
plication of this method analysis. One 
such problem is in the manufacture of phos- 
phors such as are used in fluorescent lamps 
and cathode-ray tube New com- 
pounds for these purposes have been dis- 
covered through the use of X-ray diffrac- 
tion. Many phosphors fluoresce only when a 
small amount of impurity is incorporated 
during preparation. X-ray provides the first 
niormation as to the position of the acti- 
vator (impurity) in the material. 

Reactions in lead storage batteries have 
been traced by X-ray diffraction studies of 
material taken from the positive and nega- 
tive places of the batteries when fully 
charged and in the completely discharged 
condition. From these studies information 
has been gathered that enables manufactur- 
ers to make better batteries. 

In the manufacture of one type of ther- 
mionic cathode—such as is used in modern 
radio tubes—nickel wire is coated with 
harium and strontium oxide. X-ray diffrac- 
tion showed that. for maximum thermionic 


1 
i 
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compat ise 1 
rns do 


tain 


quired, 


screens. 


emission, the coating of the cathode before 
heat treatment should be in the form of 
mixed crystals of carbonates. In the manu- 
facture of insulating materials used in the 
radio industry a careful control of the 
raw materials is i It was found by 
one manufacturer th: from a mine in 
one part of the com ry pr luced Satistac- 
tory insulators, le | identical 
chemical compositiot r arta was 
igh-frequency purposes. X-ray 
ble to show that this was 
entirely to a difference in the particle 
raw materials. 
termine whether 
the manu- 
insulator. 


useless for h 
diffraction was 
clue 7 
size of the two clays used as 
Thus it | | 
new clays would be 
acture of this } 

It may be readily seen from these few 
examples that X-ray diffraction has a wide 
application. In the future, the importance 
of this precise tool will be more widel; 
recognized and more commonly used. New 
develope nts in the field indicate that short- 
ly X-ray diffraction will be used as an auto- 
matic means of controlling manufactured 
products, especially in many chemical proc- 
ess industries where the only changes in 
various important reactions are the result 
of rearrangement of atoms in the material. 


Was possibl 
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Acknowledgment is made to the Technical and 
Publicity Departments of North American Phil- 
ips, Inc., for the photographs and especially for 
assistance in preparing the manuscript. 


ca 
X-RAY PROGRESS HAILED 


Progress of the X-ray was hailed by Dr. 
William D. Coolidge, inventor of the hot- 
cathode X-ray tube, when he was recently 
presented with the Franklin Medal in recog- 
nition of his scientific contributions to the 
welfare of humanity 

One of the latest developments, said Dr. 
Coolidge, is the use of the X-ray as a thick- 
ness gauge under conditions where no other 
type of gauge could be expected to work, 


A standard X-ray diffraction apparatus is to be seen in the photo at right. The X-ray tube is 

inside the shield at A, two cameras at B and the trackways upon which they run, at C. Fig. 3— 

below. The diffraction camera in action. X-rays emitted from the tube are "focussed" through 

the collimator and directed on the small sample in the tube at the camera's center. Reflected 
rays fall on the film and form the characteristic diffraction patterns. 
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of application ot X-ravs has 
in many other directions, 
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Battery of speakers over main sound room. 
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Major Richard Bong addresses the workers. 


Some of the equipment in the sound room. 


SHIPYARD USES SOUND 


N a small watch tower atop the admin- 

istration building of the Walter Butler 

Shipbuilders of Duluth and Superior, a 

complete sound broadcasting system hac 
been instatled and is now operating in the 
company’s four separate yards which range 
from 200 feet to eight miles apart 

Serving over 9,000 emplove-, the sound 
system has been instrumental in maintaining 
a high degree of morale among the ship- 
builders by the broadcast of daily news an- 
nouncements, launching ceremonics, enter- 
tainment features and personal calls, all of 


*Sound Engineer, Walter Butler Shipbuilders 


By T. J. RATHKE* 


which may be originated in any one of the 
four yards and piped te the other three. 
The central control tower or sound room, 
located in yard 1, has a 50 watt RCA am- 
plifier which feeds six speakers in that yard 
and six in adjacent yard number 2 from a 
166 ohm line using separate matching trans- 
formers at each speaker. This same ampli- 
fier also feeds the two telephone lines of 
500 ohms to yards 3 and 4, one-quarter and 
eight miles away respectively, where 50 
watt booster amplifiers, using 6L6’s oper- 
ating in class AB2, are operated by remote 
control from the sound room in yard 1. 
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I use a V. U. meter on these lines to 
maintain them accurately at their required 
levels of 8 T.U.’s. 

The A.C. switch is operated by a high- 
impedance relay which is energized by a 
45 volt B battery. This relay controls a 
large low voltage relay that actuates a 
ratchet switch, turning on the amplifier 
every second time the relay is energized, 
and turning it off at every alternate opera- 
tion. The same set of wires used here are 
used to feed the input transformer of the 
amplifier. To keep the 45 volts of D.C. out 
of the primary winding of the input trans- 
former, .1 Mfd. blocking condensers are 
used. On the other end this was done by thx 
use of a D.P.D.T. switch with a three-inch 
handle attached to a spring which keeps it 
in an off position. In this way the relays 
are given only a momentary shot of 45 
volts, at the same time disconnecting th« 
output transformer feeding the 500 ohm 
lines. 

We also have two 30 watt amplifiers, an 
Operadio and a Deluxe Airline built by; 
Hallicrafters, to use at launchings and yard 
ceremonies where P.A. equipment is needed. 

A large RCA recorder with a 16-inch 
turntable, recording at 78 and 33144 RPM, 
has enabled us to record our day-time talent 
shows, band concerts and other programs 
which we play back to the night shift. 
Launching ceremonies are recorded for 
later broadcasts over local radio stations, 
and occasionally special news bulletins have 
been taken off the air and put on our sound 
system at lunch time. A 30-minute recording 
program with selections from our library of 
600 records is played to the men while 
they clock in and out between shifts. 

In order to broadcast our noon-time pro- 
grams in our low-cciling, 174-foot cafe- 
teria, I constructed a special baffle with a 
square box in the center housing a 12” P.M. 
15 watt speaker with a horn attached to 
both ends, flared out to the sides and flat 
on the top and bottom. With this baffle the 
sound is projected to both ends of the long 
cafeteria from the centcr with an almost 
uniform volume level. 

Recently a small portable sound room 
that can be easily handled by a crane, and 
complete with a recorder, amplifiers, speak- 
mikes mounted on rubber shock 
absorbers, has been added to our equipment 
This unit, connected to our main sound 
room with portable rubber cords, has great- 
ly facilitated the. handling of launching 
programs. 
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EYE CONTROL ; EYE TUBE 


VAR. CONDENSER 


At the right we see the completed signal tracer, with the various VOL.CON 
controls marked. Above is a back-panel view of the same instrument. SWITCH 


No.] 


Signal Tracer Ween: 


. 
From av orn-Out Receiver from the shielding to another phone tip and 
. this is plugged into the ground terminal 
By JOHN F. COOLEN on the front of the panel. The basic prin- 
. ciple of this probe is that twisting two 
LTHOUGH Signal Tracers have wire to form a small capacity, and anchored insulated wires together forms a small ca 
been on the market for some time, in place with coil cement. Next a piece of pacity. The A.I’. probe is simply a test lead 
they still do not enjoy the popu- spaghetti is placed over this assembly to and need not be shielded. | also use mine 
larity they deserve among service- hold it in place. This small coupling con- as an anterma when tuning in a_ station 
men. This is probably due to the high cost denser is then placed in the fibre tubing of The ground lead is the same as the A.f 
of the manufactured instrument, the diffi- the probe, the hook-up wire is stripped back except that a small battery clip replaces 
culty of getting special coils for the vari- and locked in place with the nut at the end the test probe. 7 
ous ranges—if home made—and many other of the test probe. At the other end of the To use a Signal Tracer the serviceman 
factors familiar to the serviceman, This R.F. and LF. lead the shielding is cut back should know the operations of the variou 
Signal Tracer was designed with the above and the center wire fastened to an insulated tubes in a set and their base connection 
difficulties in mind and will do all that phone tip. A short wire is then fastened (Continued on page 637) 
the average radioman requires. ——EE 


CONSTRUCTION DETAILS 

Most of the parts were obtained from the 
junk box and a small receiver. The chassis 
was made to fit a cabinet which previously 
held an old battery set. As the power trans- 
former was already on the chassis it was 
left in place and the various sockets, output 
transformer and other parts arranged for 
shortest leads. As much wiring as possible 
should be done before putting the front 
panel—which contains the speaker and most 
of the controls—in place. 

The panel is drilled for the speaker and 
the various controls, and then bolted to the 
chassis with three bolts. It was necessary 
to use a piece of % inch plywood for the 
panel, as metal was unobtainable. However, 
little body capacity can be noticed. 

The antenna lead and the leads to the 

grid of the first R.F. tube should be shielded 

t possible. It is also good practice to place 

i piece of shielding behind the tuning con- x 
denser and ground it to eliminate any hand or 

MULTIPLIER 
c apacity when tuning in a station. Wiring SWITCH 
should be done slowly and carefully and 
none of the by-pass condensers should be 
mitted. Make your leads as short as possi- —--&)— 
| 
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ble hetween tubes to obtain best results. 
Che wires from the selector switch should WO.2 SwiTcH 
he separated from each other or shielded. SELECTOR 


; SWITCH | st 2 
sce F THE TEST PROBES 
, _ The R.F. and LF. lead is made from 3 
feet of shielded wire and the test probe is 
constructed as follows: about 1% inches of 
shielding is cut back and the rubber cover- 
ing is stripped from the center wire for a wv 
distance of 1 inch. A piece of insulated a : 
hook-up wire is wound around this center Complete schematic of the signal tracer. The plan is adaptable to any available receiver. 
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INDUSTRIAL ELECTRONICS 


PART V—BIOLOGICAL AND THERAPEUTIC APPLICATIONS 


OUNG men secking careers in clec- 
tronics should not fail to investigate 
one of the most promis ing and yet one 
of the least recognized of the new 


arts. It is quite true that electronics will 


By RAYMOND FRANCIS YATES 


be widely used in machine control, in pho- 
tography, railroading and communications. 
Its greatest service 








for the human good 
may come irom the 





many electro-biologi- 
cal experiments now 
being performed and 
anticipated. This 
writer predicts that 
twenty years from 
now by far the larg- 
est part of the treat- 
ments given during 
hospitalization will 
be electronic in na- 
ture. 

A beginning has al- 
ready been made, but 
it is a beginning only. 























We have our radio- 
thermic fever ma- 
chines, short-wave 
diathermy, electro- 
cardiographs and the 
like. These an vunt 
only to modest begin- 
nings. The big things 
are yet to come. The 
electronic microvolt- 
meter and the elec- 
tron microscope are 











Fig. I—A 2-tube bio- 
logical microvoltmeter 
Figs. 2 and 3—Physi- 
cal cross-section of a 
nerve compared with 
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the most promising things that appear on 
the horizon of the future. One cannot begin 
to estimate the amount and degree of hu 
man suffering that may be eliminated be- 
cause of these and other types of electroni: 
instruments. 


Most of the many electrobiological ex- 
periments now being conducted are based 
directly on the detection and measurement 
of low currents and voltages through the 
agency of electron-tube circuits. Years ago, 
it was known that many of the body func- 
tions generated electric currents of ex- 
tremely small volume but no reliable means 
were available for their measurement. The 
VT instruments have not only measured 
these biological sources of potential but 
have also caught many parts of the body 
in the act of creating electricity. Indeed 
there is little that either man, animal, in- 
sect or fish can do that does not create 
an attending electrical pattern. The move- 
ment of a muscle, the response of a nerve, 
the beating of the heart, ovulation, indeed 
even “thinking a thought” creates a definite 
and, in some measure at least, readable 
current. 

Although the many electronic current and 
voltmeters used in biological investigation 
vary a great deal, one of the simpler cir 
cuits used for the determination of voltage 
is illus trated in Fig. 1. (This meter was 
described in the May Radio-C raft.) It is 
now part of the rather famous equipment 
developed by H. S. Burr, C. T. Lane and 
L. F. Nims of Yale University for th 
detection of ovulation in human females. 
Those familiar with the Wheatstone bridge 
will notice that a bridge type circuit is 
employed. This electronic instrument serves 
as the one best means so far devised for 
the measurement of potentials between liv- 
ing tissues. 

Those familiar with biology know that 
the neuron is a specialized cell for conduct- 
ing nerve impulses. Not so generally known 
is the fact that the nerve impulse itself 
which is passed along from neuron to 
neuron produces thermal and _ chemical 
manifestations as well as electric current. 
There is also the axon, a parallel nerve 
fiber. Investigation shows that the axon 
and neuron conductors bear definite re- 
semblance to ordinary electrical conductors 
although, as mere va stated, thermal as 
well as chemical manifestations take place. 

Figs. 2 and 3 illustrate the electrical model 
of the axon and the nerve fibre cross sec 
tion. The latter will be found to possess 
the ordinary attributes of all electric cir- 
cuits, i.e., resistance, capacitance and in- 
ductance. 

Recent biological investigation aided by 
electronics, shows that at least five different 
sources of electric current gener ration are 
in the human body. For one, there is the 
semi-rhythmic wave forms produced by 
muscles. Eating a piece of cake or batting 
a baseball has a definite electrical pattern 
thas may be traced and recorded by the 
aid of an amplifier of the proper design 
used with an oscillograph. Current is also 
generated by nerve fibers. Such currents 
are called “action potentials” by those work- 
ing in this interesting field. 

There is also D.C. difference in potential 
in all living tissue. For instance, the out- 
side of a living cell has a potential different 
than the interior. Although those potentials 
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are extremely small and were immeasurable 
before the advent of the electronic volt- 
meter, they may now be detected and meas- 
ured with a fair degree of accuracy. 

Perhaps one of the most amazing cur- 
rents in the animal system is that which 

carries sounds to the brain from the ear. 
Here, as might be surmised, is a modulated, 
microphonic current and the ear mechanism 
itself apparently functions as a very deli- 
cate and very sensitive microphone. 

The electrical wave forms generated in 
the human brain itself are still more inter- 
esting. There appears to be growing evi- 
dence that thinking is an essentially elec- 
trical process. More than this, special FM 
carrier amplifiers, differentiating circuits 
and trigger circuits giving constant ampli- 
tude pulses for time axis recording of 20 
variables today offers the most promising 
approach to brain injuries and their quick, 
accurate diagnosis. Indicating instruments 
or pickups of the capacitance type are used 
on individuals under examination. Such 
capacitance indicators when employed with 
the proper circuits are able to record 
respiration, tremors in finger tips and pulse. 
A microphone is used for speed and direct 
skin contacts are employed for the record- 
ing of movements of the eye and facial 
muscles. 

The circuits employed for this work are 
extremely complicated and involve much 
special apparatus. Some idea of the system 
used, however, will be gained by an ex- 
amination of Fig. 4. 

Many of the electronic devices now being 
applied to biological investigation are ex- 
tremely clever. Take as examples the meas- 
urement of blood flow and contractions of 
the stomach. The patient swallows a small 
rubber balloon which is connected with a 
U-tube mercury manometer. Thus contrac- 
tion in the stomach will squeeze the inflated 
balloon and affect the column of mercury 
in the manometer. A beam of light con- 
trolled by the moving mercury column will 
permit the stomach to write its story on a 
moving tape through the agency of a VT 
amplifier. A double-walled section of the 
balloon also carries a sensitive thermo-cou- 
ple, the lead wires coming up through the 
center of the small rubber tube and to a 
special D.C. electronic amplifier. Thus can 
the increase or decrease in the flow of 
blood be watched by increases and de- 
creases in temperature. 

Then there is the encephalophone. This 
is an instrument used to convert brain 
potentials as low as 10 microvolts into 
audible sounds. (See “The Encephalo- 
phone,” Jadto-Craft, April, 1943.) The 
frequency modulation circuit used with the 
encephalophone is shown in Fig. 4. The 
electrodes applied to the patient are merely 
small concave lead buttons filled with a 
conducting jelly and placed concave side 
next to the scalp. Adhesive tape is used 
to hold the scalp electrodes in place. A 
large number of such connections are made 
ind carried to a selector switch so that the 
investigator may shift his attention to 
different parts of the head of the patient 
under observation. The device is used in 
a screened cage to shield off all stray 60- 
cycle wave forms. 

It has already been observed that the 
form and frequency of brain waves de- 
pends entirely upon the function stimulating 
the current. In a small measure, it is pos- 
sible to determine the effects of certain 
emotions as they relate to the magnitude 
and frequency of potentials arising in differ- 
ent parts of the brain. The approach of an 
epileptic fit can be detected if persons sub- 
ject to such upsets are under observation 
at the time. 

We cannot hope to present even a small 
percentage of the many highly specialized 
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circuits now being employed in biological 
investigations. They are far too numerous 
and become more so as the field of research 
opens wider and wider. However, one of 
the simpler and more commonly employed 
ag ng ig ogee circuits is illustrated 
in Fig. This is extremely sensitive and 
may be ‘easily set up by any clever radio 
a 

Aside from the widely used radio therapy 
douiees wherein deep-seated heat is pro- 
duced in the body by induced high-fre- 
quency current, the most widely employed 
electronic device in the biological field is 
the shock therapy mechanism. For some 
time now it has been known that drugs like 
insulin or, better yet, metrozol, produce a 
form of mental shock that is extremely 
beneficial in the treatment of certain nervous 
and mental disorders. Unfortunately the use 
of metrozol often created conditions that 
made the cure worse than the disorder itself. 


An Italian experimenter found that an 
electronically created and applied shock was 
equally as effective and simple, and had the 
added advantage of having no had after- 
effects. The shock of 90 volts \.C. was 
applied directly to the temples of the pa- 
tient for a period of .01 to .05 second. In- 
variably the result was sudden prostration 
or total unconsciousness. The patient finally 
awakes with amnesia insofar as the treat- 
ment itself neerned. There is no pain, 
no fear to have more treatments. Some 
times no more than three or four are 
needed, sometimes as many as thirty treat- 
ments are necessary. 

And, of 
radio knife which has bong 
surgery but which may be uniamiliar to 
newcomers in the study of clectronics. This 
special scalpel is connected to a R.F. gen 
erator which supplies it with R.t*. current 

(Continued on page 624) 
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Fig. 5—A simple type of encephalophone, a device for listening to the brain waves. 
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How signals are sent to and from the Radio Rocket is shown in the top illustration. By means of automatic triangulation between truck A and 
truck B, the position of the rocket in space is always known. The radio waves from truck B automatically correct the flight of rocket when this 
becomes necessary. Lower panel shows an idealized view of rocket. Note that the radio apparatus, as well as the gyroscope, occupy only a 
fraction of the space shown here. The pictured apparatus has been expanded out of proportion to the whole. Thus, the rocket propelling charge 
in an actual rocket would be many times larger than shown. Note that the radio remote control operates the horizontal as well as the vertical 


vanes on the rocket, making it possible to steer it over its correct course from a distance. 


COVER FEATURE: 


THE RADIO ROCKET 


popular with all of the warring armies 
during this war, are still in their in- 
fancy as far as technical perfection 
is concerned, 
To be sure, rockets are perhaps one of 


AR revs which have become very 


the most ancient artillery devices, they 
having been used as early as 1232 A.D. by 
the Chinese. In this war, they have been 
used increasingly as an anti-aircraft weapon 
in order to bring down enemy planes. They 
have also been used for specific offensive 
purposes where the target is large, as for 
instance, a city or a village which is to 
. be bombarded. 

The great attraction of rockets for the 
various armed forces lies in the simplicity 
of launching the rocket. No huge gun is 
necessary. It can be shot off by means of 
a simple, light, launching device. For this 
reason, the present-day big and usually 
heavy guns can be dispensed with in the 
shelling and quick pursuit of the enemy. 
The rocket thus has a considerable advan- 
tage over the standard unwieldy cannon. 

The main difficulty with rockets, how- 
ever, is their inherent inaccuracy. When a 
regulation shell is fired from a cannon, the 
shell weighs exactly the same amount at 
the moment of its firing as when it strikes 
the target. For this reason, its flight is 
tolerably accurate. It is mainly influenced 
by the earth’s gravitation and wind drift. 

Not so with the rocket. The rocket pro- 
pels itself. It therefore is its own gun, so 
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By HUGO GERNSBACK 


to speak. It carries its own propulsion 
charge and therefore weighs considerably 
more when it starts on its flight than when 
it hits the target. It is subject to the earth’s 
gravitational pull as well as cross winds, 
the same as a cannon-fired shell, but inas- 
much as the rocket changes its weight con- 
tinuously, getting lighter progressively on 
its flight, it is most difficult to calculate 
exactly where it will strike, due to its 
constant loss of weight on the one hand 
and cross winds on the other. 

A third factor also enters the picture, 
because as the rocket becomes lighter, it 
tends to “oscillate” or “wiggle” and does 
not fly a perfect course. Therefore rockets 
cannot be trusted to hit a small target at 
present. This is particularly true if the 
flight extends over a number of miles. 

It is quite conceivable that these objec- 
tions will be overcome by purely mechanical 
means in the not too distant future. Indeed, 
it is possible that rockets can be built some 
day that will strike their targets with fair 
accuracy. 

When it comes, however, to long-distance 
rockets—those that travel at a distance of 
50 to 100 miles and over—the problem be- 
comes very much more complicated and it is 
doubtful that it can be solved by purely 
mechanical means in a foreseeable time. 

We have, however, an ideal means of 
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controlling the flight of a long distance 
rocket—namely, radio remote control. It is 
quite certain that this means will be used 
very soon because it holds great attraction 
for those who believe in the rocket as well 
as in its future. 

The idea of the Radio-Controlled Rocket 
is by no means new, and its proposal has 
been made by various technicians many 
times. 

The Germans, for instance, over Anzio 
3eachhead and at other points, have used a 
radio-controlled glider bomb on which we 
have reported several times.* 

To be sure, the radio-controlled glider 
bomb was not a true rocket because it was 
launched from a mother airplane and used 
glider wings. The bomb was dropped from 
a height of 25,000 feet and guided to the 
final target; but the point is that it was 
actually controlled by radio to insure better 
accuracy in hitting its target. 

On our cover and in the accompanying 
illustrations is shown the future Radio 
Rocket and how it will most likely be 
operated. The cover illustration shows the 
mobile rocket launching device. The mobil- 
ity is necessitated by the fact that the 
enemy, observing the rocket flash discharge, 
quickly obtains its position and will shell 


*See Rapio-Crart, November, 1943, issue, 
“Radio Glider Bomb”; also further description of 
the actual device, in Rapio-Crart, May, 1944, 
issue. 
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LECTRONIC devices differ sharply 
from ordinary electrical machinery in 
&, % one respect. Somewhere in every piece 
of electronic apparatus there is a flow 
of electrical current without conductors. 
This type of conduction was intentionally 
omitted from the last lesson, for it is so 
important as to deserve a whole 
by itself. 

Conduction without conductors sounds 
startling at first. Yet we are all familiar 
with it, esen outside ordinary electron tubes. 
Who has not seen a stroke of lightning? 
The spark between the points of a spark 
plug—or between your finger and a radiator 
in a dry carpeted room—is also a flow of 
electricity without a conductor. It is fairly 
well known—and can be proved experi- 
mentally by breaking one—that there is no 
conductor between the ends of a fluorescent 
electric lamp. Yet current flows, as a 
monthly checkup on the electric meter 
shows. 


CONDUCTION IN AIR 


There are two kinds of electron flow 
without conductors—flow in gases and flow 
in a vacuum. When lightning strikes, we 

Zz have a flow of current in the gases which 
compose our atmosphere. Air is normally 
a fairly good insulator, but when subjected 
to an extremely high voltage, “breaks 
down,” and carries current in a special way. 

If two points with a very large voltage 

difference between them are brought close 
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Practical Electronics 


PART IV—ELECTRONIC FLOW IN GAS AND VACUUM 
By FRED SHUNAMAN 


they will flash and form 
an arc. The set-up of Fig. l-a is commonly 
used to demonstrate this. The points are 
attached to some such source of extremely 
high direct current as a Wimhurst machine, 
which can produce voltages up into the 
millions. As the voltage is gradually raised, 
the electrons on those atoms which are 
nearest the positive point are attracted 
with tremendous force toward it. The elec- 
trons nearest the negative point are repelled 
with equal force. 


together, across 


Ihese forces are passed from atom to 
atom, with the result that all the atoms 
in the space between the points are pulled 


somewhat out of shape, with their electrons 
all drawn toward the positive point. There 
is no tendency for the atoms themselves 
to drift in either direction since the positive 
nucleus of each atom is attracted to the 
negative point with the same force that its 
electrons are drawn to the positive; or if 
you prefer to put the story in terms of 
repulsion, the nuclei are repelled from the 
positive point with the same force that the 
electrons are repelled from the negative one. 


THE ELECTRIC ARC 


We know from experience in mechanics 
and everyday life that if you make the 
strain high enough, something is hound to 
give way. So it is in electronics. If the 
voltage is raised high enough, a few of the 
electrons nearest the — point will 
leave their atoms and jump over to it. 


One of the smallest industrial rectifiers. Some 
larger ones are several feet in diameter. 


from the 
checked by 


Electrons are ejected into the air 
negative point. This can be 
the experiment of Fig. 1-b. The match- 
flame is blown to one side by the “wind” 
which consists of numerous electrons. 

As the number of electrons on the 
increases, some of the bereaved atoms start 
to move, impelled by the repulsion of the 
nearby positive point and ~ general nega 


move 


tive attraction in the other d lirection. Then 
the fun begins! An ion is nearly 2,000 times 
as massive as an electron, and moves slower, 


but with vastly greater effect. It does not 
get far before it picks up an electron, and 
by all the laws of electronics, should settle 
down. This is exactly what does not hap- 
pen. During the shake-up the chances are 
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HAT will the post-war world 

have in store for us as far as tele- 

vision is concerned? During the 

past month numerous discussions, 

initiated by the Columbia Broadcasting Sys- 

tem’s proposal for a high- definition post- 

war television system, have taken place. If 

CBS’s plans are put into effect, there is 

no doubt that the image on the future tele- 

vision set will have more “eye-appeal” than 
at present. 

The majority of individuals who have 
seen a telecast have felt the need for more 
definition in the image. They have had to 
squint and strain their eyes to see some 
object in the background or read some 
lettering—often to no avail. The layman 
in the audience does not grasp the reason 
for this condition; but nevertheless his 
interest in television is reduced. It is a 
known fact that people who bought tele- 
vision receivers made more use of them 
when they were new than after several 
months had elapsed. The reason for this 
is apparent. During the first few wecks 
or months, the television receiver was a 
novelty; but after this period had passed, 
sufficient enjoyment was not derived from 
the use of the set, therefore the interest 
waned. If this condition is allowed to con- 
tinue, television will never be successful. 


COARSE-SCREEN IMAGES 


The present system of transmitting tele- 
vision pictures on a band width of 6 mega- 
cycles, mostly below the 200 megacycle sec- 
tion of the spectrum, results in the produc- 


Better Television Coming 


Wide Band System Will Produce Greater Definition 


By A. PASCALE 


tion of coarse-screen images. By comparing 
Fig. l-a, which shows as closely as printed 
plates make possible how a television image 
appears today, with Fig. 1-b, which repre- 
sents the proposed post-war television 
image, it is obvious which is the more satis- 
factory of the two. Fig. l-a contains fewer 















range. The same holds true of televisio1 
on the 6-megacycle width—any picture cai 
be reproduced, but within a limited range 
of definition. 


FINE-SCREEN IMAGES 

The only way more detail can be added 
to a television picture is to increase the 
number of lines in the image. The imag« 
on the screen of a television receiver oi 

















| 
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dots per square inch, therefore detail is 
lost. (For printing purposes halftone dots 
had to be used in their correct proportions 
instead of horizontal television “lines.” ) 
Paul \V. Kesten, executive vice-president 
of the Columbia Broadcasting System, re- 
cently stated that the production of tele- 
vision pictures within a 6-megacycle band 
is comparable to playing a tune on a three- 
octave piano. Any tune can be played on 
a three-octave piano, but within a limited 





Fig. I-a (left) A present-day television image. Fig. I-b (right) represents the proposed tele- 
vision image which will be produced on a wider band than being used today. 
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today contains 250,000 tiny picture elements 
which the eye blends into one image. If a 
hand-width of 16 megacycles were used for 
television transmission there would be 
585,000 picture elements; thus giving a 
clearer image and bringing out more de- 
tails than heretofore. 3y having a fine 
screen (more elements per square inch) 
texture of material will be more apparent. 
Imagine a picture of a charming young 
lady in a taffeta evening gown. How dull 
the whole scene would appear if the texture 
oi the gown is not visible! A picture show- 
ing the folds of the garment with all its 
accompanying shadows and highlights would 
add glamor to the entire scene. 

This is exactly what is to be anticipated 
in the proposed post-war television. If an 
advertisement is flashed on the screen in 
post-war television, the lettering will be 
visible and readable; and if an enthusiastic 
baseball fan enjoys seeing a game telecast, 
he will be able to see the far end of th« 
field, pick out his favorite player and fol- 
low his movements. Such detail is a “must” 
for successful television and will come 
within the realms of reality once television 
is moved into the ultra-high-frequencies 
and broadcast on the proposed wide band 
It must be remembered that the finer the 
screen, the more can be brought into fine 
detail focus by the television camera, where- 
as the coarser the screen the more detail 
is lost—making the difference between 
“good” and only “fair” television images. 


ENLARGING IMAGES 

The proposed system is more suitable for 
enlargement than the present one. Compare 
Figs. 2 and 3. Fig. 2 shows a small part 
of a pre-war television picture as it would 
appear if an entire 10-inch, 250,000 element 
image were enlarged to eighteen inches 
Fig. 3 shows the same picture reproduced 
with 585,000 elements. For the purpose ot 
illustration these pictures are also repro 
duced in the half-tone method, as television 
“lines” are not adaptable for printing pur 
poses. When an image is enlarged, no mot 
picture elements per square inch are ol 
tained—the elements are simply spread 
farther apart. It can easily be seen that 


the post-war television image is more suit 
able for enlargement than the pre-war 
RADIO-CRAFT for JULY, 1944 



























ion 
‘an 
1g € 


led 
the 
1g ¢ 
ol 


ch) 
ent. 
ung 
dull 
ture 
Ow - 
| its 
ould 


ated 
f an 
n in 
| be 
astic 
cast, 
the 
fol- 
just” 
“ome 
ision 
cies 
and 
- the 
fine- 
lere- 
letail 
ween 
ages. 


~ for 
ipare 
part 
vould 
ment 
ches. 
luced 
se ol 
epro- 
rision 
pur- 
mor 

ob- 
pread 
that 
suit 
2-Wa}l 


1944 








“disintegrate.” 


nee because it will not 
By this we mean that the lines will not 
be so far apart as to make the picture 
coarse. 


COLOR TELEVISION 

The use of the. same wide band also 
makes possible a good television image in 
full color. Although full color images were 
possible in pre-war television, the same 
coarseness in screen existed as in black 
and white television. The proposed post- 
war color image will contain more than 
three times as many picture elements as 
the pre-war black and white image. Nine 
hundred thousand tiny units are blended into 
each “color frame.” Compared with the 
post-war black and white television each 
color picture contains 50% more picture 
elements. 


U.H.F. FOR TELEVISION? 

Before a thought is given to improving 
television by allocating the ultra-high-fre- 
quencies—above 200 megacycles—for the 
use of television many pros and cons have 
to be thoroughly gone over and understood 
by all concerned. 

First there is the problem facing the 
Federal Communications Commission. It is 
the responsibility of the FCC to allocate 
proper bands for the various uses and to 

divide the radio spectrum efficiently. 

A writer of an editorial appearing in 
The New York Times deemed the question 
of “ghosts” as very important. He pointed 
out that in the higher frequencic ies the waves 
of radio resemble those of Ifght, thus caus- 
ing reflections that cre: ite disturbing 
“ghosts” on the screen. Though this is tech- 
nic ally correct, we are confident that the 
“ghosts” can be frightened away without 
too much research work. Thus we need 
not fear them and can eliminate them from 
our discussion. 

Another angle must also be considered. 
\s yet this improved television is not an 
engineering certainty. CBS claims “it is at 
the very fingertips of engineers, but not yet 
in the palm of their hand.” Should the 
FCC allocate the channels on the strength 
f these possibilities? It may also be im- 
perative that television occupy both ultra- 
high-frequencies and its present frequencies 
tor a short period, as it would be imprac- 
tical to build sets which are capable of 
receiving both high and low frequencies. 
The old sets cannot be scrapped suddenly. 
Therefore, it may be necessary to reach 
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Fig. 2 (at left) is an en- 

largement of a small por- 

tion of a present-day tele- 

vision image. Note the 

amount of space between 
the halftone dots. 


Fig. 3 (at right) is an en- 
largement of the same por- 
tion of a picture in post-war 
television. Note the clearer 
definition. 


both the owners of the new and old sets 
simultaneously for a while. Will this move 
be wise? 

James L. Fly, chairman of the Federal 
Communications Commission, announced 
his opposition to any move to freeze tele 
vision standards at their present level. In 
supporting the policy for improving tele- 
vision he declared that it would be harmful 
“to close the door at this point” on the 
creation of the immediate post-war video 
standards if “injury” to the majority of 
persons is to be avoided. He described as 
“silly’ some of the arguments advanced 
against changing the present policy. 

E. K. Jett, a member of the FCC, sug- 
gested that immediately after the war there 
might be two television bands. There would 
be transmission under the old and new 
standards, until television on the ultra- 
high-frequencies was firmly established and 
sufficient new sets built. 

Allen B. DuMont, president of the Allen 
B. DuMont Laboratories and of Television 
Broadcasters’ Association, is not in agree- 
ment with the proposal to move television 
into the upper section of the spectrum. He 
declares that the present standard for tele- 
vision pictures is known to be practical, 
whereas the other has not as yet been 
proved from the engineering standpoint 

The Radio Technical Planning Board, 
whose members represent most of the coun- 
try’s privately employed engineers, has so 
far maintained silence on the subject. 

The manufacturers of television equip- 
ment have a special interest in the pro- 
posals. An improvement in the quality of 
television pictures will greatly accelerate 
business for them. But there is one serious 
angle to be considered. Those manufac- 
turers who can be called television pioneers 
have invested millions of dollars in tele 
vision, when it was still in its infancy. 
From 1939 until our entrance into the war, 
they sold many commercial transinitters 
and receivers. Then war was declared and 
they went 100% into war work. Not to 
resume television manufacture immediately 
after the war would impose great hardship 
on these television pioneers. It would mean 
that after the war they would get no re- 
turns on their large investments. Not only 
income, but time as well, would be lost 
while new transmitters and sets would have 
to be engineered and tested. 

Other problems face both the broad- 
caster and the public. Broadcasters do not 
sell, but they are potential buyers of trans- 
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nitters, studio and mobile equipment. They 
will have to face a period of many year 

of cumulative deficit. Television programs 
must be produced and broadcast long before 
there are sufficient homes equipped with 
television sets to provide profitable 
audience. In our present-day system adver- 
tisers Are not able to show their product 
to great advantage due to lack of defini- 
tion. In the proposed system the opportuni 

ties for effective advertisi will be greatly 
increased. The sooner the television we 
is improved, the sooner will the public de- 
sire to buy television receivers and tl 

sooner will thy broadea ters’ problen be 
reduced. Broadcasting can be profitable 
only when there is a large audience. 


As far as the general public is concerned 
the investment in television sets to date 
has reached two million dollars. Compara- 
tively speaking this is not a great sum, 
However, when the manufacture of sets 
will be resumed, the public will again be in 
the market for television sets. Will these 
sets be built to receive high or low fre- 
quencies? If they are built to receive low 
frequencies, what will the result be when 
television is moved into the ultra-high 
frequencies? These sets will invariably be- 
come obsolete and only be good for the 
scrap pile. 

If, after the war, time is wasted in dis- 


cussion on the subject of improving tele- 
vision, the public will continue to purchase 
television receivers of the old type. The 
investment—both in receivers and trans- 
mitters—will continue to grow by leaps 
and bounds. 

Every additional television set of the old 
type sold will be one more obstacle in the 
path of improved television, and faced— 
some years atter the war—with the pros- 
pect of scrapping $8,000,000 to we ei 
worth of receivers and their complete broad 
casting set-up, both manufacturers nd 
broadcasters will be forced to be conserva- 
tive and oppose the inevitable imp t 
as long as possible. Thus it is conceivab 
that television might be a failure even 
fore it will have had a chance to be full 
developed, and when the change is made, 
losses both financial and psychological will 
be far greater than if the step were to be 


made at the present time, when receiver 
are few and already some years old, and 
the television broadcasting system still in 
the embryo. 

Television is on its forward 
Everything must be done to help it! 


march, 
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POWER FOR PORTABLES 


Technique of making 3-way sets from battery receivers 


HERE are a large number of miniature 

battery personal portable radios which 

are now on the “shelf” for lack of “A” 

and “B” batteries. The owners of these 
sets will be grateful for AC power packs 
to put them back into operation. However, 
they would much prefer to have them con- 
verted into 3-way portables which will oper- 
ate not only on batteries but on 115 volt 
A.C. and D.C. power lines, There is little 
or no information in radio periodicals con- 
cerning the problems encountered in the 
conversion of these sets. The serviceman 
does not like to repair them, let alone make 
any uncertain changes in circuits for three- 
way operation, without advance knowledge 
on the outcome of such changes. While sep- 
arate power packs for AC operation of 
these sets have been described in past issues 
of Radio-Craft, it is the purpose of this 
article to give the writer’s experience re- 
garding the conversion of one of these por- 
tables to a 3-way portable in which all 
parts are completely self contained in the 
radio itself. The conversion herein described 
was on a Crosley 45-BV commuter minia- 
ture portable (see photograph) but the de- 
sign with modifications is applicable to 
other personal portables. Any serviceman 
or radio experimenter with a moderate 
amount of patience, ingenuity and who is 
handy with tools, especially a small pair of 
tweezers and a pencil type soldering iron, 
can do the job. 

Briefly, the job consists of connecting the 
tube filaments in series (with proper 
shunts), replacing the 1.5 volt “A” battery 


By R. S. HAVENHILL 


with pen-light cells connected in series to 
furnish the higher “A” voltage and the 
construction of a small built-in one tube 
45Z3 power pack to furnish both the “A” 
and “B” current. With this system no com- 
plicated wiring or switches (which cannot 
be made in the shop) to switch from series 
to parallel filament operation is required, as 
the filaments are in series at all times for 
both battery and AC operation. During AC 
operation the batteries float across the 
power lines and act as filters. When opera- 
tion is on batteries the power supply voltage 
divider system is disconnected at the recti- 
fier cathode by removal of the 4 prong 
power cable plug. 

The procedure just outlined sounds very 
simple and easy. A number of problems 
arise when the tube filaments are connected 
in series. This is especially true when the 
plate current of the tubes is great enough 
to alter the filament voltage when it passes 
through the filaments on its return path 
to the “B” battery. 

The following must be given considera- 
tion: 

1. The filament current drain must be 
the same for each tube if they are to be 
connected in series. 

2. Suitable shunts must be provided to by- 
pass plate currents around the tube fila- 
ments. 

3. The grid of the power tube must be 
returned to the most negative end of the 
filament series, to obtain the required maxi- 
mum—4.5 volt grid bias. 


4. The AVC grid returns should be 
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changed, as when tube filaments are in 
series, additional fixed bias is automatically 
obtained on certain tubes. 


SERIES FILAMENT HOOKUP 

Practically all of these sets use a 1R5 
converter, 1T4 LF., 1S5 detector, AVC a: 
Ist audio, and a 1S4 power tube. Refer to 
the July, 1941 issue of Radio-Craft for th 
schematic of the Crosley set and also th: 
Zenith. Reference should also be made t 
the October 1940 issue of Radio-Craft for 
the schematics on the RCA, Emerson and 
“Tom Thumb.” Since the filament of th: 
1S4 tube draws 100 MA at 1.4 volts, it can- 
not be connected in series with the other 
tubes which draw 50 Ma. at 1.4 volts. The 
1S4 must then be replaced with a 35S4 
which has thé same characteristics except 
that the filament draws 50 Ma. at 2.8 volts. 
The filaments can now be connected in 
series but an “A” supply of 3 x 14 + 2.8 
= 7 volts @ 50 Ma. will be required. This 
can readily be supplied by 5 pen-light cells 
connected in series. These pen-light cells, 
by the way, are easier to obtain than the 
regular 1.5 V. flashlight cells. The 45Z3 
rectifier tube for the power supply will 
furnish this amount of current plus the 11 
mils @ 67.5 volts for the “B” supply with- 
out any trouble. 


FILAMENT SHUNT RESISTORS 

When the filaments are connected in 
series the plate current from each tube must 
pass through the filament of the proceeding 
tubes to complete its path back to the B— 
of the “B” battery. This means a very heavy 
current will pass, especially through th 
last tube filament (in this case the 1S5) and 
in order not to damage the filament th: 
plate current must be by-passed. A clearer 
picture of this action can be obtained by 
referring to Fig. 1A which shows the regu- 
lar parallel filament connections (onl) 
plates and filaments are shown to simplify 
the schematic). Note that the “B” current 
does not pass through the filaments at all. 
Fig. 1B shows the filaments connected in 
series and shows that the plate current 
(plate and screen) of the 3S4_ passes 
through the filaments of the 1T4, 1R5, 
and then back to the “B” supply. The fila- 
ment of the 1R5 carries the plate curre1 
of the 3S4 plus that of the 1T4, while 
filament of the 1S5 carries the plate ret 1 
current of the 3S4, 1T4 and the 1R5. ° 
approximate method of figuring the vz B ee 
ot the shunts to by-pass the plate currents i: 
as follows: To by-pass, say, 5.25 mils fron 
the 3S4 will require: 


14 xX 3 xX 1000 


R 


1S5 


See == 





R = 800 ohms. 
1C. 

Since the plate current of the 1T4 is only 
around 2.5 mils we will not by-pass it with 
a separate resistor but will by-pass it and 
the plate current of the 1R5 together by 
means of a shunt across the 1S5 filament. 
If the combined plate current of the 1T4 
and 1R5 is say 4.67 mils then the shunt 
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Connect as shown in Fig. 


for 


& 





required is readily calculated, as follows: 


E 1.4 1000 
I=>—, 4.67 —_——_ 
R R 

1400 


4.67 


, 


= 300 ohms. 


Note: In using Ohm's law, if the current 
is in mils the voltage must be expressed 
in millivolts which is 1000 times the value 
of E in volts. The value of the shunt R is, 
if course, in ohms. 

The terminal voltage on some of the pen- 
light cells is 1.6 volts so it is well to place 
1 15 ohm ¥% watt resistor in series with 
the A+ lead as shown in Fig. 1C. This will 
reduce the total filament voltage about 0.75 
volts. The 800 ohm bias resistor on the 1S4 
must be removed. It can be used as shown 
in Fig. 1C for the 800 ohm shunt. The 300 
hm % watt resistor used to shunt the 1S5 
filament will have to be purchased. 


GRID BIAS AND AVC 

The grid bias for the power tube was 
formerly produced by the voltage drop 
across the 800 ohm resistor in the B— lead 
(Fig. 2). It is now obtained by connecting 
the sia return of the 3S4 to the A—B— 
1 most negative point in the filament cir- 
cuit (See Fig. 1C). This gives a —4.5 volt 
bias between the grid and F— of the 3S4. 
(This does not apply to GE and Sentinel 
personal portables in which the bias is ob- 
tained from a filtered voltage taken from 
the oscillator grid of the converter a 
See schematic of Sentinel Model 227-P i 
the February 1941 issue of Radio-Craft ies 
this biasing method. ) 

Refer to Fig. 2 which is a_ partial 
schematic of the set showing all grid re- 
turns, filaments and battery connections and 
note that the grid returns of the 1R5 and 
1T4 are both connected to the 3 meg filter 
resistor of the AVC source. For the com- 
plete schematic refer to the July 1941 issue 
1 Radio-Craft. In this connection it should 
be noted there is a mistake in the schematic. 
The Nos. 4 and 6 grid prongs of the 1R5 
should be interchanged to correct it. This 
correction has been made in the partial 
schematic of Fig. 2. 

It is good practice to keep the detector 
at ground potential, so the filament of the 
1S5 detector was grounded as shown in 
Fig. 1B or C when the filaments were con- 
nected in series. 

If the grid return of, the 1R5 is not 
changed the bias on the 1R5 is the AVC 

ilament voltage of the 

1S5 } tendo The bias on the 1T4 tube is 
the AVC bias plus the —1.4 filament volt- 
age of the 1S5 plus the —1.4 filament volt- 
ige of the 1R5. This gives us a —2.8 volt 
fixed bias plus the AVC bias for the 1T4 
tube. This is automatically brought about 
when the tube filaments are connected in 
series and is not due to any changes in the 
grid returns. The radio will operate with 
this much bias on the 1T4 but it will per- 
form more satisfactorils if the grid return 
is not connected to the AVC bus but is re- 
oy directly to the negative filament of 
1T4. This gives zero bias on the 1T4 
woe removes the AVC from it. The 1R5 
vorks satisfactorily with the say bias 
n it so no changes are made on it. See 
Fig. 3 for final schematic of the set 
showing the changes mentioned in the text. 


A.C. POWER SUPPLY 

The power supply is conventional and 
: “hooked up” as shown in the schematic 
Mig. 3. It is a half-wave unit supplying 
the 7.5 volts “A” current at 50 MA for the 
tube filaments and also the 67.5 volts of “B” 


RADIO-CRAFT JULY, 


for 


1944 





The job before conversion appears in 


Photo |, 


after conversion in Photo 3. All 


of the additional apparatus can be pack- 
ed in the space formerly occupied by the 
batteries. 


current at 11 MA for the plates and screens 


of the tubes. 


Since the batteries are 


floated 


across the power lines the cathode circuit 


must be broken, 
the 
otherwise the ‘ 


when 


divider 


Prongs & 


contact 


LOCATION OF PARTS 
location of 
two photographs which are rear views with 
and without the 
inally occupied by the 
connected from B-++ to ground is now occu- 
rectifier tube. 
MFD condenser is not used in the 


The 


pied by 


circuit. 
sistor 


2 and 


the 


for the 
the radio close 
and does not show in the photograph. 
25,000 ohm adjustable resistor in the 
supply is located close to the volume con- (¢ 


set 2 


in the 


broken. 
socket in 
shown in the photographs. 


The 1000 ohm filament dropping re- - all 
45Z3 tube 
to the 


This will amount to a 10 
“B” battery. 


end of the case is 


parts is 


batteries. 


45Z3 


as shown in the schematic, 
operated on 
* battery will furnish part 
of the filament th through the v: 
system. 
MA extra drain on the 
of using a switch, which would take up too 
much space 
is broken by pulling out the 4-prong plug 
which connects the power cable to the set. 
3 on the 
gether and when the plug is removed the 
circuit is T 


batteries, 


Itage 

trol. The end of 
photo. It is mounted 
bakelite and fastened 
the metal plate support 
trol. This resistor 1 
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made from bakelite 
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So You Think You Know Electronics! 


This will be a good test for even the Lest radio—electronic engineer and others who think they know their electronics. Answers on page 646 


2—Is this strange- 
looking instrument 
an elctronic  tur- 
bine, or what is it? 


Hit I 
AA HI 


!—What does this elec- 
tronic halo represent? : 3—You know. your 
“ropes? Then what 
. goes on here? 6—An 
# electronic turnstile? 


7 


4—Not a relief 
map of the 
Alps, but what 

R is it? 

= 5—This is not an elec- 
tronic astronomer, but 
what is he gazing at? 


7—This might be an electronic ‘'cab- 

inet'' minister, but explain the screwy 

cabinet. 8—Not a Nazi double-barrel 

cross-channel gun, but what is the 
engineer up to? 


9—Not electronic 
saltshakers, but 
what can they be? 


12—This may 
beeasy. Can 
you find out 
what's cook- 
ing here? 


10—Not another 
electronic mouse- 
trap, but what is it? 


ne fe aioe = 
ll—If this is an electronic wheel of fortune, then where 
are the numbers? 


sic 
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U. S. OWES DEBT 
TO RADIO “HAMS” 


By LARRY LeKASHMAN 


HE art of communication is the eyes 

and ears—the whole nerve system—of 

modern warfare. The speed with whic " 

American military communication 
eaught up with and surpassed those estlens 
which had been mobilized since 1939 is one 
of the wonders of the present war. As is 
usual in “miracles” there was a good sound 
underlying reason, often ovérlooked by the 
public. That reason is the radio amateur. 
Of all the warring powers, the United 
States was the only one which started out 
with several divisions of highly trained and 
disciplined radio technicians. 

The average ham is an operator infinitely 
superior in his ability to copy an all-but- 
inaudible station through thunderous local 
interference or enemy jamming; a con- 
structor and experimenter whose discrim- 
inating taste and exacting demands have 
forced the manufacturers of American radio 
equipment to a point of progress unknown 
to the rest of the world; a research worker 
who, with attic-workshop apparatus for the 
most part, has nevertheless succeeded in 
keeping comfortably ahead of the fan- 
tastically-outfitted laboratories and research 
departments of the greatest radio corpora- 
tions; and a trained and disciplined com- 
munications man who could step from his 
Army and Navy amateur nets directly into 
the armed services without hesitation or 
confusion. 

It is the ham of yesterday who is the 
expert communications man of today. The 
hams filled the ranks at the outbreak of the 
war; they were the vital link until hun- 
dreds of thousands of operators and tech- 
nicians could be trained. The radio amateur 
provided the instructors, the officers, and 
the “know-how”! As an example, the Army 
Airways Communications System, an out- 
standing achievement of this war, is the 
work of amateurs giyen the task of setting 
up the communications network for the far 
flung air corps. The Merchant Marine, the 
CAA, the air transport systems, in fact 
every user of trained radio personnel, was 
tided over the most critical period in our 
nation’s history by the reservoir of men and 
women whose peace time hobby was radio. 
(It would be unwise to lose sight of the 
hobbyists who were not licensed, but still 
contributed to the job done.) Every hour 
“ts practical experience the radio amateurs 

had in their stations and shops, building, 
studying, operating and investigating, was 


Amateur Bands 
shown above black rule 


LONG WAVE 
SHIP SHORE 
AVIATION & 
FIXED RADIO- 
TELEGRAPH 
SERVICE 





RADIO-CRAFT JULY, 


for 


A typical pre-war am- 
ateur transmitting and re- 
ceiving station. It was 
from posts like these that 
Uncle Sam recruited the 
world's  best-trained 
group of communications 
men. 


worth tenfold in man hours to the war 
effort. No amount of formal schooling can 
instill the same practical knowledge these 
individuals acquired. 

It was common knowledge that the new 
graduates of the intensive training courses 
might be able to copy 35 words per minute 
with ease, but cracked up immediately when 
even moderate interference appeared. The 
ham, who never fecls at home unless the 
station to which he is listening is buried 
under four louder ones, was of course in 
his element under such conditions. Though 
his code speed may never have exceeded 
25 per, he was worth three of the new 
high-speed wonders under actual wartime 
operating conditions, 

The value of the radio amateur 
be measured only in terms of their 
contribution as individuals, which in itself 
has earned them the everlasting gratitude 
of every American. It was the radio ama- 
teur who supported the greatest arsenal of 
radio in the world. Many of the radio con- 
tractors of this war are organizations that 
would be non-existent were it not for the 
ham. There was little public market outside 
of the amateur field for the products of 
almost all the producers of short-wave 
equipment. These were the companies who 
answered the call to do the “impossible.” 
The exacting demands of an enlightened 
customer forced the manufacturer to pro- 
duce superior merchandise in competition 
with others in the same amateur supported 
field. This is the gear which is now paying 
off! America was prepared to win the war 
of radio and electronics because the radio 
amateur had already provided the basic 
facilities. Left to drift under conservative 
military departments, foreign apparatus un- 
derwent no such development, with the re- 
sult that German radio apparatus is stated 
to be five years out of date, and Japanese 
equipment is “a good imitation of 1939 
American ham radio.” 

The day America went to war the mili- 
tary services requisitioned all amateur fre- 
quencies. To those who may view this as 
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unimportant, a brief look at the present 
frequency assignments will immediately 
show that existing commercial services are 
so located that there are few large blocks 
of frequencies available. The confusion and 
accompanying disruption of service at that 
critical time might have been catastrophic 
had the military services found it necessary 
to shuffle frequencies to find space for their 
own thousands of stations. Such a drastic 
step was not required, as the amateur chan- 
nels were at once available. The amateur 
frequencies therefore may always be looked 
upon as a reservoir of space in the radio 
spectrum for any emergency in war or 
peace, as the amateur himself is a reservoir 
of trained cechaleal manpower, 

During 
to appear 


peace time, the hams are likely 
in the public eve only during 
floods, tornadoes or similar disasters, when 
they invariably serve with distinction. In 
emergency after emergency, from Califor- 
nia quakes to New England floods, it was 
the radio amateur who first provided vital 
communications. In many instances, press 
dispatches dated with the press service by- 
line were transmitted only because of ham 
stations. The service rivaled the Morea 
commercial telegraph systems to all parts 
of the country. 

The Army Amateur Radio System and 
the Naval Communications Reserve were 
ham organizations. WERS, the War Emer- 
gency Radio System, which is providing 
radio for the civilian volunteer units, is 
very largely the work of amateurs. With 


(Continued on page 622) 
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GC—Genera 
com munications 
1B—International (short- 
wave) broadcasting 
Px—Press stations 
T—Television 
MP—Motion picture 
F—Forestry 
Exp—Experimental 
SS—Special services 
SE—Special emergency 


F—Fixed station 
G—Government station 
CT—Coastal telegraphy 
Sh—Ship telegraphy 
B—Broadcast 
P—Police 

RB—Relay broadcasting 
Av—Aviation, aircraft 
C—Coastal and harbor 
ShP—Ship telephony 
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NTIL very recently the subject of 

capacitance measurement has_ been 

rather neglected in radio publications, 

condenser testers usually taking the 
form of leakage or short indicators only. 
With commercial apparatus capable of 
measuring capacitance off the civilian mar- 
ket for some time, technical information 
on this subject is important to the service- 
man and technician. 
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Fig. |—How condensers are measured by the 








ballistic method. Table of currents below. 
Cap. Voltage Microamp. 
16 mfd. 15 300 
3.0 600 
4.5 900 
15 520 
30 mfd. 3.0 1040 
1.5 15 
t mfd. 3.0 30 
45 45 
10 6 
20 12 
45 28 
«| mtd. 90 56 
135 84 
180 112 
90 29 
05 mfd. 135 43 
Fig. 2 180 56 












































MEASURING CAPACITY 


By I. QUEEN 


Fortunately, however, several articles on 
this subject have recently appeared. Feb- 
ruary Radio-Craft described a tester using 
the resonance principle (for very low 
capacitance values) while the May issue 
gave details of design for a bridge circuit 
which would check not only condensers but 
resistors and inductors as well. 

This article is concerned with methods 
whereby capacitance may be indicated on 
an A.C. or D.C. milliammeter or A.C. 
voltmeter. Either the meter face may be 
directly calibrated or the indication may 
be made to coincide with a prepared chart. 
Properly designed meters of the types to 
be described may be relied upon to within 
2% accuracy, and the measurement may be 
quickly made so that a good deal of, time 
is saved. Three general methods will be 
discussed, each requiring a different type 
of meter generally available to the radio 
man. 


THE BALLISTIC METHOD 


This method is often used in the labora- 
tory for measurement of capacitance of 
transmission lines. Fig. 1 shows the set-up. 
First we charge the unknown condenser to 
a definite voltage E (direct current) which 
may be of any value less than the break- 
down voltage of the condenser. If we use 
the maximum voltage permissible with the 
given condenser we automatically check for 
breakdown, also. 

After a second or so, the switch is thrown 
to “discharge,” and the total quantity of 
electricity on the plates now passes through 
the D.C. microammeter (or milliammeter ). 
The meter kicks upwards to some value 
and then returns to zero. 

This method is often used with a “bal- 
lastic” or weighted movement type of meter. 
Strictly speaking, only the ballistic type 
will actually measure the total quantity of 
electricity in the condenser, because the 
total effect of every electron passing 
through has a bearing on the final indi- 
cation. In other words, the condenser is 
fully discharged before the maximum swing 
is reached. 

This type of measurement can, however, 
be used very successfully with an ordinary 
D.C. microammeter or milliammeter. A low 
leakage toggle switch (possibly the spring- 
action type which snaps up when released) 
can be used to good advantage here 


Fig. 3—An_ ordinary 
business card used as 
an optical shield for 
reading peak values. 
Fig. 5—Milliamperes 
plotted against micro- 
farads, for use with the 
circuit of Fig. 4. 


Photo courtesy Tripe 
lett Electrical Instru- 
ment Co. 
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The accompanying table (Fig. 2) shows 
what to expect from this method. An ordi- 
nary Triplett type microammeter (with 


proper shunts) was used in obtaining these 


results. Note that larger deflections are 
obtained when using higher capacitances 


or higher voltages. Note especially the ex- 
cellent LINEARITY which may be ob- 
tained with different voltages. This means 
that only a few values need be calibrated, 


AC 


milllammeter 





Fig. 4—A.C. milliammeter as capacity meter. 


and all others obtained by drawing a chart 
on linear squared paper. The graph will be 
a STRAIGHT LINE, so that it is possible 
to use whatever D.C. source is available. 

While this linearity results with a change 
of voltage, note that a change of capacitance 
is not aie linear, although very nearly so. 
With a sensitive microammeter, a condenser 
of .005 mf. may be measured conveniently 
with a voltage of about 90. High capaci- 
tance condensers offer no problem and may 
be accurately indicated with very low volt- 
ages as shown. This is especially interest- 
ing in the case of low-voltage high-capaci- 
tance electrolytic filters upon which only a 
few volts may safely be impressed. 

Since the condenser charges to the open- 
circuit voltage of the applied source within 
a short time, a new battery does not have 
to be used, nor is a voltmeter an absolute 
necessity, unless the highest order of pre- 
cision is required. 

Due to the fact that one quick swing of 
the pointer takes place, after which it settles 
back to zero, it is essential that the maxi- 
mum indication be accurately noted when 
high precision is needed. For this purpose 
an optical shield may be used. This merely 
consists of a card which is used to cover 
part of the scale, as in Fig. 3. When we 
find a position such that the needle is just 
visible during a measurement, the card i 
evidently pointing to the maximum reading 
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voltmeter 


and therefore corresponds to the desired 
result. Several tries may be necessary if 
extreme accuracy is required. 

It may be pointed out here that the 
ballastic method is based upon the formula 
Q = CX E, where the-units are coulombs, 
farads, volts. A  properly-designed “bal- 
lastic’ meter reads in terms of coulombs 
or millicoulombs and would therefore be 
linear throughout the range. 

This type of measurement actually indi- 
cates several characteristics of the con- 
denser under test: capacitance, by maxi- 
mum swing; breakdown, by no reading 
(with no danger to the meter itself) ; leak- 
age, by a much lower reading when the 
condenser is left to stand for a short while 
between “charge” and “discharge.” 

By observing polarity, electrolytics may 
conveniently be measured in this manner. 


A.C. MILLIAMMETER METHOD 

The circuit is shown in Fig. 4. The un- 
known condenser is connected in series with 
the meter and a known source of alter- 
nating current, for instance the line. It is 
wise to fuse the circuit. Lower readings 
correspond to lower capacitances. The face 
of the meter may be calibrated in capaci- 
tance units for direct reading or reference 
may be made to a chart as in Fig. 5. 

The chart shown is applicable to 115 
volts, 60 cycles. (For any other frequency— 
such as 50 cycles—we may read off the 
chart as before and multiply the result by 
60 
—, etc.) Other voltages of the 
50 
quency give proportionate indications. For 
example, 11.5 volts, 60 cycles, would give a 
reading only 1/10th as large as would 115 
volts, for the same condenser. 

While the chart shows readings only 
from 1 to 10 milliamperes, extension to 
lower or higher ranges is easily accom- 
plished. If the indication is 25 ma., the 
condenser being measured is 10 times as 
large as is indicated for 2.5 ma., and so on. 
The same holds for lower readings, .25 
see indicating a condenser one-tenth as 
irge. 


same fre- 
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Fig. 8—A single meter may be used to measure a wide 


° eo 
Ryd) &) 
CONDENSER 
Fig. 6—An AC. 
voltmeter is used in. 
stead of a milliam- 
meter in this circuit. 
No fuses are neces- 
sary if the meter is 
selected to read full- 
scale if placed right 
across the line. 
Fig. 7—The Weston 
664, a commercial 
model working with 
A.C. Condensers of 
widely varying ca- 


pacities may be 
measured on its 
scales. 
& 


This method is based upon the fact that 

the capacitive reactance of a condenser is 
10° 

given by X. = ——— 

2xf C 


(C in microfarads), 


and that I = —, disregarding fuse and 


«kc 


E 377 C 





meter resistances. This gives | = — 
108 
I 10* 
(I in ma.). When E = 115 volts, C = ——. 
4336 
I (ma.) 
This may be simplified to C (mf.) = 





4.336 
which is a straight line when plotted. 


A.C. VOLTMETER METHOD 

This method is illustrated in Fig. 6. It 
requires no fusing, since the voltmeter is 
first adjusted so that it reads full-scale 
when the terminals are shorted. Short- 
circuit is then equivalent to infinite capaci- 
tance. As in the two previous methods, 
larger capacitances show greater detlections 
The circuit and scale of Fig. 6A are from 
the Philco model 026 circuit tester 

Another typical capacitance-measuring 
meter is the Weston 664, circuit of which 
is shown in Fig. 7. This is a more elaborate 
unit, having five ranges for capacitance 
“1000,” “—100,” “10,” “C,” “C << 10” (be- 
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range of capacities, by the use of shunt and series resistors, as shown above. 


The 


sides other ranges for A.C. volts). 
face is calibrated from 0 to 20 mfd., so 
that readings may be obtained from .0001 
to 200 mfd. 


The basic A.C. meter used in the Weston 


664 has a full scale of 4% ma. The multi- 
plying ranges are obtained by suitably 
shunting the meter so that it reads higher 
values at the higher ranges. At “C x 10” 
the meter read 100 ma. full scale. For the 
higher reading scales the impressed voltage 
is reduced. For the lowest scale it is almost 
100 volts, while for the highest it is but 4 
volts, a small transformer being used for the 
stepdown. Isolation of the line 


voltage is 
used on all ranges and is a desirable feature. 





The technical reader will now pose the 
query: “Calibrated yndensers are not 
usually available. Is there some way that 
I can calibrate a scale for capacitance read- 
ing without the use of standar« There 
is a simple procedure b I this may 
be done. It is only necessary to know the 
value of the voltage sour: nd the total 
resistance in th t 

First, draw a circle of diameter equal to 
the voltage source (in any units). As a 
practical example, we will take E (Fig. 
8-a) to be 100 volts. \We may therefore 


draw the diameter 2 (20 volts per half- 
inch). Now we wish to find what capaci- 
tance value corresponds to, Iet us say, 80 


(Cont nuecd on page 035) 
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CATHODE-RAY TUBES 


ARE AMONG THE MOST IMPORTANT OF TODAY’S ELECTRON-TUBE FAMILY 


HE cathode ray tube is a device which 
is capable of measuring the effect of 
an electro-static or electro-magnetic 
field. It is “a meter with an electronic 
pointer,” and therefore has many advan- 
tages over the ordinary type. For instance, 
everload can have no effect on the pointer 


itself. Also the weightless electronic beam 
pointer has negligible inertia and so can 
follow almost instantaneously a given im- 
pulse. The scope can also be used to provide 


than one 


simultaneous indications in more 











By NATHANIEL RHITA 


direction. This is useful for many purposes. 

Fig. 1 gives a general sketch of the in- 
strument. A filament is used to heat the 
cathode for electron emission. These two 
elements are usually tied together internal- 
ly. The grid controls the intensity of the 
electron beam as in other electronic tubes. 
(“Grids” in cathode-ray tubes are usually in 
the shape of cylinders or rings, through the 
centers of which the electron stream passes. 
They are quite commonly called accelerat- 
ing electrodes rather than grids.) 

The focusing electrode A is supplied with 
a high positive voltage, the effect of which 
is to condense the beam so that only a nar- 
row stream of electrons moves. The very 
high positive voltage on anode No. 2 (which 
is grounded) serves to accelerate the beam 
further. 


3y this time the electrons are moving 
along the tube axis at a very high speed. 
They strike the screen of the tube, giving 
up their energy and causing a fluorescence 
due to the interior screen coating. The color 


of the light given off depends upon the 
type of coating used. Available colors in- 
clude yellow, green, white and blue. For 


photographic use, the scope screen may be 
coated with a material of high actinic value. 

As described so far, the electron beam 
will be a small spot in the center of the 
screen, the intensity being controlled in ac- 
cordance with the grid bias used. However, 
when voltages are applied across the deflect- 
ing plates, a different state of affairs takes 
place. 

Figure 2 shows the electron stream pass- 
ing between a set of parallel plates. Since 
an electron possesses negative charge as well 





A number of typical cathode-ray tubes. The one at right is a magnetically deflected type, 
intended for use with external deflecting coils. This kind of tube is used in television. 
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as inertia, it obeys certain universal laws 
of mechanics and electricity. It will, for ex 
ample, be attracted by a positive charge and 
repelled by a negative one. As shown, then, 
the force due to the plates accelerates th 
electron towards the positive plate, the 
force being effective during the period oi 
time that the electron is passing between 
the set of plates. 

The longer the plates the greater the final 
displacement of the beam. However, the 
length of plates must not be comparahk 
with the wave length of the A.C. under 
measurement, nor must they be long enoug! 
to be in the path of the deflected strgam oi 
electrons. 

An elementary analysis of the path of mo- 
tion will be given here for the techni 
cal reader. Looking at Fig 2, we have the 
displacement from the elementary laws gov 
erning constant acceleration 

F Eq h 
a=>— —andt= —, 
m md v 
where E is the potential between plates, n 
‘is the electronic mass and q is its charge and 
v is the electron velocity. F and t are of 
course, force and time, and d, h and L ay 
pear in the figure. 
1 Eq h* 
BC = — of = - 
z 2 md v’ 
After leaving the influence of the plates, th« 
electron travels along a straight line, s¢ 
that if its path were along the line A.C. it 
would suffer a total deflection on the screen 


Eq h’ 


.) (;-) lowev I at} 
z a | However, the path 


2mdv 





of 


is in reality a parabola (just as any falling 
object) and therefore the slope of its 
parabolic path at C is exactly twice that of 
the straight line A.C. The final displace- 
EqhL 
ment of the spot is therefore 
md v* 


The tube can thus be used as a D.C. volt- 
meter. We merely need know its sensitiv- 
ity, say in volts per inches displacement 
since the deflection is uniform. If A.C. i 
applied across a set of plates, the beam will 
be rapidly and continuously deflected, as the 
voltage increases and decreases, and duc 
to optical persistence, we would see a 
straight line, again giving an indication oi 
voltage. It is important to note that th 
maximum value of the voltage concerned 
is indicated in all cases. The inner set oi 
plates will evidently be slightly more sensi 
tive than the other set. 

Used in this manner, many of the possibl 
advantages of the inertia-free pointer ar 
lost. Though the electron beam marks th: 
exact voltage at any given instant of the 
cycle, the persistence of vision and that o1 
the phosphorescent material of the 
result in a line only being seen. By con 
bining a means of moving the spot horizo1 
tally while the impressed voltage is moving 
it vertically, we can follow regular or ir 
regular A.C. waves throughout each part 
of their cycles. The instrument which con 
bines periodic horizontal deflection with th 
vertical movement of the electron spot is 

called a cathode-ray oscilloscope. As_ th 
oscilloscope—or scope as it is called—illus 
trates excellently the operation of the 
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Fig. |—Construction of a typical electrostatic cathode-ray tube. Base shown at right. Fig. 2—How the plates 


ath ode-ray tube, we will consiler its 
nethod of oper: ation. 

The real usefulness of the lies in 
ts ability to “spread out” the wave to be 
tudied. One set ot plates is connected to 
the input to be studied, while the other set 
may be connected as the time element axis. 
For convenience, the latter may be a linear 
r “sawtooth” oscillation. This is a deflec- 
tion which varies uniformly in a certain 
time from one en . ot the screen to the other 
and is suddenly snapped to the start- 
ing place (Tig. 3) ). 

Fig. 4 shows a schematic of a linear 
sweep. A gas-filled tube such as the 885 
thyratron is used with a resistance-capacity 
circuit. The characteristics of this tube are 

re that breakdown or “flashing” occurs 

hen the positive plate voltage be ‘ars some 
pa to the negative grid voltage. This ratio 
is fairly constant over a wide operating 
range (about 7 for the 885). 

Operation takes place as follows. 
D.C. voltage charges the condenser until 
the flashing point is reached. The thyratron 
breaks down, allowing the condenser to dis- 
‘harge at once, whereupon the cycle re- 
peats. A wide range of frequencies is ob- 
tained by switching in different sizes of con- 
lensers. A fine adjustment is made by vari- 
ation of the F requency Control resistor. 

An important consideration in the design 

; linear (sawtooth) oscillators is the re- 
idiom existing between condenser, re- 
sistor and voltage source for a truly uni- 
form charging current. 

When a condenser is connected in series 
with a resistor across a constant 
voltage E, the condenser voltage at any 
stant may be put in the following form: 


t 
Ee = E. ( —- 
RC 


(See Fig. 5) 


Sct ype 


back 


The 


in- 


source of 


For a perfectly uniform sweep this volt- 
age must be proportional to time. This will 
evidently happen when we neglect all terms 
but the first, which me: ins that we require 
large values of R and C or small values 
of the numerator (t). The condenser must 
then be charged to a very small percentage 
of the applied voltage. It is common to 
specify less than 10%, the smaller the 
better. The resulting small voltage peak 
may, of course, be amplified by suitable 
horizontal amplifiers. 

The frequency of the sawtooth frequency 
may be found as follows: From the for- 
mula given in the previous paragraph, we 

RCE 
This gives t= —— 
E 
where FE, is the 
condenser, that is, the 
flashing potential and 
The frequency is ob 


have E, = E(t/RC). 


as the time for one cycle, 
voltage rise in the 
difference between 
ionization potential. 
tained at once f = - > in farads) 

In order that the observed pattern may 
appear stationary, it is necessary that th¢ 
linear sweep be started at the very same 
instant that the wave under study reaches 
the horizontal axis and starts to rise. To 
accomplish this, .a small portion of the 
input voltage is applied to the thyratron 
input. This causes the flashing to take place 
at the correct moment. 

If input and sweep voltage frequencies 
are equal, one cycle will be observed. Ii 
the former is exactly twice as great, two 
will be seen, etc. If one is a small harmonic 
of the other, synchronization will still b 
obtained as expl 1ined before. 

When a sine wave is applied to the hori 
zontal plates instead of the linear swee>, 
other types of patterns appear. When th 


bend the cathode ray. 


two Irequencies are equal, we sce 
line, an ellipse or 


a circle, phas 
nitude dk | 


termining the imag 

\ few simple patterns may lisct 
here. When both vertical and riz 
EMI's have th frequency 
tude and are in phase we write 
fy \ sin wt ) 
x= Asin wt § 
If the magnitud 
will deviate tro 
an excellent met! 
tudes of two in-{ 
frequency. 

When the 


phase we 


jy = 


lx = oe 


a circle of radius .\, so that the magnitude 
of two out-of-phase equal voltages is known 
by measurement. When the two are not ot 
equal magnitude, we see that an ellipse 


same and magni- 


or } a straight line. 
the line 
angle. This ts 


omparing 


put 
' 


y" \ 
results, —— . Th 
A 
proportional 
voltages. 


axes will b 


magnitudes 


often used for com- 
When one frequency is 
known, we can easily determine when the 
other is some multiple or sub-multiple ot 

The pattern will be stationary since tt 
repeats after a given time. The number 
of loops obtained give the ratio of the uw 
known to standard frequency 


The oscilloscope is 
paring frequencies 


Oscilloscopes may be used to find the d 
gree of modulation of a transmitter. The 
modulated K.F. is applied to the vertical 
plates, a linear sweep to the horizontal 

(Continued on page 640) 


Fig. 3—Sawtooth waveform of sweep circuit. Fig. 4—Circuit of a linear sweep oscillator. Fig. 5—Operating portion of charging curve. 
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CEILOMETER 


Electrons are now used to measure cloud heights 


as a means of increasing the 


Radio-Craft 


| T was pointed out in the May 


editorial that man is at last beginning 
to do something about the weather. Several 
instances of man-conutrolled changes in the 


weather were meutioned. While probably 
inevitable, complete control of weather con- 
ditions belongs to the future. For the pres- 
ent, man is studying the elements, and if he 
cannot control them he can at least try to 
predict their changes so that we may act 
accordingly. 

Various electronic instruments have been 
developed recently for weather prediction, 
for instance the balloon device which while 
ascending into the atmosphere automatically 
transmits information regarding its environ- 
ment. It is thus possible to know the tem- 
perature, humidity and pressure at various 
levels up to the maximum height of the 
balloon ascent. The meteorologist is 
supplied with essential details to carry on 
his work, 

Another important phase in the study of 
the elements concerns the height of clouds. 
This not only has a bearing on the weather 
conditions to be expected in the near future, 
but even more important, directly affects 
aircrait safety—especially landing and tak- 
ing-off. 

Former methods employed for this pur- 
pose included balloon ascents and reports 
from pilots in the vicinity. However, it was 
required that such information also be avail- 
able durit ig inclement weather. According- 
ly, the U. S. Weather Bureau sponsored a 
project at the National Bureau of Stand- 
ards, the result of which is the “ccilo- 
meter”, an electronic device which makes 
use of the triangulation neti d for measur- 
ing cloud heights. 

Ceilometers have 


thus 


been developed to the 


The receiver. How many tubes can you count? 
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safety of aviation 


point where the Weather Bureau has pur- 
chased substantial number of them for 
use throughout the country. 

An intense beam is projected upon the 
cloud base hy means of a projector using a 
1000-watt G.E. air-cooled arc — (B-H6) 
situated in the focus of a parabolic reflector. 
An autom atic pressure switch protects and 
starts the arc. Including cooling equipment, 
the arc ieenioas 1500 watts at 120 volts, 
60 cycle Ss. 

The reflection of the spot on the clouds 
is picked up by a special optical system and 
diaphragm mot inted in a drum. The image 
is focussed onto a photocell (RCA 929). 
Are lamp and phototube were chosen to be 
especially sensitive to the same portion of 
the irequency spectrum. The accompanying 
photos show the com plete set- 7 

An important part of the design is the 

act that the arc is powered directly from 
the 60 cycle source. This is not only con- 
venient and economical for arc operation, 
but it modulates (about 95%) the resultant 
eam at a frequency ot 120 cycles per sec- 

1. The pickup of the phototube is there- 
fore also modulated at this frequency, This 
frequency thus acts as the “carrier” for the 
beam. 


The A.C. 





voltage generated by the photo- 
tube is now passed through several stages 
of amplification, each resistance-capacitance 
coupled and tuned to 120 cycles. To elimi- 
nate noise effects as far as pos sible, only a 
narrow band is passed. The amplifier is 
designed to work under all conditions of 
weather, so that readings may be availabk 
throughout the day and night. 

Aiter detection, the signal is pa 

through a phase shiiter and then to a dis- 
criminator circuit using two 6SJ7’s. The 
latter plates are fed from the output of an 
unfiltered full-wave rectifier. This means 
that the plate currents will rise and fall i 
accordance with the varying plate voltage 
The sereens work from a DC source. 
[he two 6SJ7's are first balanced and 
then the phase shifter is varied until the 
incoming signal is in phase with the pulsat- 
ing plate current. An incoming signal will 
then cause an increase in one plate current 
and a corresponding decrease in the other, 
the potential diff being measured with 
a vacuum tube voltmeter. 

Note that while background reflection 
from the cloud and miscellaneous electronic 
onl noises will also affect the discrimina- 

, these disturbances are not in the correct 
aoe and in a period of time wi!l 
out to zero. 

In operation the projector directs the pul- 
sating light beam vertically. The ceilometer 
pick-up situated at a known distance from 
the projector, is then rotated until maximum 
output is shown on the meter. Its elevation 
angle determines the cloud height. 

Ww here continuous monitoring of cloud 
height is required, a Selsyn motor is used. 
The position of the recorder pen on the 











ssed 

















erence 





average 


chart is the re sult of two motions: the 
notor determining cloud height and the 
paper motion determining the time sc ale. 


The intensitv of the record indicates the in- 
tensity of signal received. 


The described apparatus can be used to 
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A close-up of the actual pick-up apparatus. 


determine cloud elevation up to 20,000 feet 
in the daytime. Rain and snow ceilings can 
he accurately measured. Weather conditions 
have little effect on the ceilometer, which 
represents a notable advance in aircraft 
safety and meteorology.—I.Q. 


ATOMIC “VACANCIES” CAUSE 
RUST 


Vacant spaces in the atoms of nickel are 
responsible for its resistance to corrosion 
or “rusting,” according to Dr. Herbert H. 
Uhlig, Metallurgist of the General Electric 
Research Laboratory. 

In carlier researches, 
stainlessness of 
primarily to the 
of a f 


he found that the 
stainless steel is not due 
formation on the surface 
film of oxide, as formerly supposed. 
Instead it results from the electronic ar 
rangement in the atoms of the alloy. Now 
he finds that the same thing i is true for two 
other widely used corrosion-resistant alloys 
One is copper and nickel (Monel) and the 
other molybdenum, nickel and iron (Hast- 
ellov ). 

\n atom may be thought of as a nucleus 
around which revolve, somewhat in_ the 
manner of planets around the sun, from one 
to 92 electrons. These move in from one to 
seven different orbits or shells. Ordinarily 
one shell is filled with electrons before th« 
next one begins, though in the case of cer 
tain “transition” clements there are vacan 
cies in the shell next to the outer one. In 
nickel, for example, there are only 8 ele 
trons in the third shell, instead of tl! 
10 it could hold, despite the fact that ther« 
are two electrons in the fourth and outer- 
most shell. With inner shells completel) 
filled, a metal is more subject to corrosion 

Because of the vacancies nickel is very 
resistant to corrosion, but it is too expensive 
for many applications, and so it is alloyed 
with copper which is lower in cost. The 
atom of copper has one more electron than 
that of nickel. In the alloy these extra 
electronics go to fill the vacancies in the 
nickel atom. However, as long as any va- 
cancies remain in the nickel the alloy still 
resists corrosion as well as pure nickel. 


& 

According to Professor J. D. Ryder of 
Iowa State College, there are fewer than 
100 men in the United States equipped by 
training and experience ably to design and 
apply electronic apparatus to industry in 
general. 
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An interesting feature marks 
the treasure locator pictured 
at the right. The transmitter 
and receiver are combined in 
one pentode-triode tube, giv- 
ing us a 1-tube locetor, the 
smallest on record. 
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Treasure Locators 


With a Description of a New 1-Tube Instrument 
By 


HE writer has been building and using 

treasure locators with gratifying results 

for some 20 years. | have experimented 

with large and small outfits during this 
period, have used simple and complicated cir- 
cuits, and can state that any good locator, 
properly designed and constructed, will give 
vood results in the location of buried metal. 
As tubes, circuits and components improve in 
quality, better results become obtainable with 
less difficulty. 

My first treasure locator used the buzzer 
system. This was ultra-modern at the time 
and the circuit was one of the latest and 
great sensitivity was claimed for it. The 
exploring coil consisted of 500 turns wound 
24” by 48”, a lot of wire even with no short- 
ave! However, it was required at that time. 

After making all connections a friend and 
I tried out the gadget. For hours we strained 
at the phones “but were able to hear only 
a constant, weak buzz. Finally there was 
nothing to do but give up in disgust, with 
a very low opinion of locators in general 
and this one in particular. We tried again 
: few times on other occasions and finally 

hid the whole locator where it would be out 
of sight and mind. 

About a year later there arose an occa- 
sion when I suddenly required some length 
of wire for some experiment (not in — 
nection with locators) but found that I had 
none on hand. I then remembered the ex- 
ploring coil with its mile of wire. I start- 
ed to unwind the loop and couldn't help 
feeling that the locator had come in handy 
after all. What a break! What? A break? 
Sure enough, about half way down the coil 
the wire had parted in such a way as to re- 
main unnoticed! This episode may partly 
cccount for the fact that I am now known 
as quite expert in the use of all methods of 
con tinuity testing. 

To get back to proper construction, the 
best locators I have ever built were the 
mes described by Mr. G. M. Bettis in the 
Feb. 1940 Radio & Television, and in the 
\pril, 1943, Radio-Craft. A number of oth- 
er excellent circuits are outlined at the con- 
clusion of this article. These are sensitive 
circuits and will give practical results. 

A short whi'e ago I finished building a 
very compact treasure-finder which for 
a small-size job is unusually sensitive for 
metal detection. Really good results have 
been obtained with it. The schematic is 
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shown and the photo gives an idea of physi- 
cal size. Incidentally, there is plenty of 
room in the cabinet, which was used be- 
cause it happened to be available for such 
use 

The 3A8-GT requires only .1 amps at 
1.4 volts when its filaments are wired in 
parallel as it is in this case. The total drain 
on the “B” battery is less than a milliam- 
pere, so that the drain on the pocketbook is 
also small. There is room for improvement 
in this circuit so I am passing it along to 
you experimenters. I believe it would make 
an easy outfit for the beginners in this field 
to start with. The circuit is self-explana- 
tory. 

I have now started to experiment with 
an even more compact treasure device 
which will use two or three tubes and which, 
I hope, will be the utmost in sensitivity. 
It requires but 45 volts of “B” battery. Pos- 
sibly I may have the circuit and details as 


The author with 
his new locator 
ready for a pro- 
specting jaunt. 


well as results available for Rapto-Crart 
readers in the near future. 

In conclusion let me state as a veteran 
in this field that exploring for metal is fur 
and can be PROFITABLE, too. Here's 
luck to you! 
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POPULAR MECHANICS, Oct., Nov., 19387. 
ScieNcE & MECHANICS, Feb., 1939. 
Ramo Worip, Jan., 1938 


1941. 


( These back issues of Radiv-Craft are no 
longer available at this office, but are noted 
here to assist those who may be able to re- 
fer to them in the files of a library or among 
their own old copies.—Editor. ) 


TELEVISION FOR POST-WAR ADVERTISING 


ELEVISION is one of the big answers 

to the post-war question of jobs and a 
higher level of prosperity, declared Thomas 
F, Joyce of the Radio ¢ orporation of Amer- 
ica at a large meeting of sales executives 
in New York. 

“America’s almost limitless 
capacity has been convincingly demonstrat- 
ed during the war,” said Mr. Joyce. “The 
principal post-war economic problem is one 
of distribution.” 

Making the point that if people are to 
be kept at work making goods or growing 
farm products, those goods must be 
the power of television as an advertising 
medium, its persuasiveness in making peo- 
ple want the goods displayed more than the 
money in their possession, was convincingly 
Cemonstrated. 

The demonstrations took the 
comparison of the imps act of an ordinary 
radio and a television “commercial.” Sev- 
eral products were first described in spok- 
en “commercial” announcements. Profes- 
sional actors then presented cate sales mes- 
sages as dramatizations, to give a “preview 
of how commercial sponsors might utilize 
television in the future. 

In one of these comparisons, 
nouncer spoke briefly on the quality of 
shatter-proof glass. A moment later when 
this announcement was brought to life, a 


production 


sold, 


form of a 


the an- 


1944 


large sheet of shatterproof glass was 
brought on stage, and a brawny man pound- 
ed it with a sledge hammer. 

Other commercials featured a 
cleaner picking up dirt and dust; six men 
in a tug-of-war disastrously involving a 
pair of “no rip” overalls; and a thirsty man 
drinking a glass of foamy uplete 
with lip smacking and smile of action. 

The applause which tele- 
vision “announcement” the 
greater impact of the ud 
vertisement. 


vacuum 


hee c. to 
satist 
greeted each 
showed plainly 
sight-and-sound 
out, not 
but adds 
spontaneity 
taking its 
of instantaneous action.” 


Television, Mr. Joyce pointed 
only combines sight and sound, 
“the all-important factor of 
and immediacy; it is capable of 
audience to a scene 

Advantages of eve 
for department-store 
present radio budget 
per cent of what 
orated by the RC.A\ official. 

“Because television the power to 
create consumer buying of goods and sery- 
ices beyond anything that we have hereto- 
fore known,” Joyce said, “we can count 
upon its helping to bring about a high level 
of post-war prosperity in agricultural, in- 
dustrial and the distributive industries, as 
well as personal and professional services.” 
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-and-ear broadcasting 
advertising, “whose 
measured only five 

stores spent, were elab- 


as 





World-Wide Station List 


EVERAL new stations are being heard 
as the summer season descends upon 
us. Among them is EPA, located at 
Teheran, Iran, and run under the su- 
pervision and control of the Allied Forces. 
It operates on a frequency of 16,000 mega- 
cycles and is heard on Sundays at 4:12 pm. 
They may be on the air at other times, but 
this is the only one reported to us. 
CR7BH, Marquis, Mozambique, fs being 
heard on 11.718 megacycles, but we do not 
have a schedule of their transmissions. We 
would greatly appreciate reports on recep- 
tion of this station. XGRS in Shanghai, 
China, is now using a frequency of 11.69 
megacycles and is on the air daily from 
11:15 am to 12:30 pm. Reception is not 


Edited by ELMER R. FULLER 


very good from this station in the eastern 
part of the United States; it is heard very 
well on the Pacific coast, and west of 
the Rockies. 

We must have call letters, operating fre- 
quencies, and schedule of broadcasts or 
times heard, on all stations reported to us. 
l’lease be sure to make your reports as com- 
plete as possible. In this way they will be 
of much higher value. 

A report has reached us that KZRH, 
Manila, Philippine Islands, is now being 
operated by the Japanese on a frequency 
of 9.630 megacycles. Is anyone else hearing 
this transmitter? Reports would be greatly 
appreciated. We would also like information 
on HRN, British Honduras, which has 


heen heard on 7.875 megacycles recently. 

What do you think of the idea of issuing 
Listening Post Certificates as was done be- 
fore for the ham bands? Several of our read- 
ers have asked about this. Let's hear from 
eyou in regard to this matter. The ones is- 
sued in the past were — in two colors 
and were suited to an 8” iO” frame. 

Several have asked otets they can ob- 
tain a list of the short wave police and fire 
stations. At the present time such a list is 
not obtainable. For this reason, we will list 
now and then those which are reported to 
us. If you have heard any, send us the call 
letters, location, frequency, and whether 
they are police or fire. They will be com- 
piled as soon as possible. 





Location and Schedule 


Loéation and Schedule 


Location and Schedule 





FISHVILLE POLICE 
? FIRE 


PHILADELPHIA, PA. POLICE 
? POLICE 

ST. ALBANS, VT. POLICE 
ROUSES POINT, N. Y. POLICE 


ss ELIZABETH NEAL; heard abc 


SAN SALVADOR, EL SALVADOR; 
heard at 8:45 
BARRANQUILLA, COLOMBIA; 
heard at 

CARAGAS, VENEZUELA: he 


Los. ANGELES, CALIF.; Alaska 
beam, 11:30 pm to 3:45 am. 

LONDON, ENGLAND; North 
American beam from 8 pm to 
12:45 am 


STATION DEBUNK 

BERN, SWITZERLAND; 9:30 to |! 
pm except Saturdays. 

BRITISH HONDURAS. 

CALCUTTA, INDIA. 

HAVANA, CUBA; 9 am to 12:18 


am. 
wor HUNGARY; 2 to 6 pm; 
i 


CIUDAD “TRUJILLO, DOMINICAN 
REPUBLIC: early evenings. 
BERN, 
| 


ard at 


SWITZERLAND; heard 


pm. 

HAVANA, CUBA; afternoons. 
HAVANA. CUBA; 4 to 7 pn 
BUCHAREST, ROUMANIA: 4 


LONDON, ENGLAND 
Ge. TRUJILLO, DOMINICAN 
HAVANA, CUBA; daytimes. 
HAVANA, CUBA; 9 am to 1:15 am. 
HAVANA. CUBA; 7 am to | am. 
LONDON, ENGLAND. 
ANKARA, TURKEY; 2 to 3:45 pm: 
3:50 to 4 pm. 
LOUANDA, 1 tay 7:30 to 8:45 
am: 3:30 to 5p 
LA PAZ, BOLIVIA. 5 to Il pr 
“SLOVAK FREEDOM STATION”: 
aturdays, 4:30 to 4:42 pm. 
SAN ere yrcing, 4 y 
ta ea to | 
e * YORK CITY; Latin 
eam, 5 to 11:30 pr 
HELSINKI, FINLAND: 4 to 5 pm 
MEXICO CITY, MEXICO; 9 an 
am 
TOKYO, JAPAN; North America 
beam. 11:20 pm_ to 1:15 am 
BANGDOENG, JAVA, 
LANDS INDIES. 
LONDON, ENGLAND: 2 to 3 pm. 
PARIS, FRANCE: relays Berlin to 
North America, 5:30 pm to mid- 


SCHENECTADY, NEW YORK; Eu- 
ropean beam, 3:15 to 8 am. 


at 


to 


Orier 
“Ame rica 











1 to |} 


NETHER- | 


SCHENECTADY, NEW YORK: _ 
South American bear 5:30 
3:15 to 5:15 pr 

aa NATIONS RADIO—AL- 


GIE 

STOCKHOLM, SWEDEN. 

BERN, SWITZERLAND; North 
American beam, 7:30 to 9 pm; 
9:30 to Il pr 

TOKYO, JAPAN: 11:15 am to 2 p 

MELBOURNE, AUSTRALIA; 
am till 8:30 < 

oe A NATIONS 


eric 


VERA CRUZ, MEXICO; || am to 


2 é 
“RADIO SHONAN," SINGAPORE; 
heard at 7:25 to 7:30 am. 
— ENGLAND, news at 2:30 


MEXICO CITY, MEXICO; 


LIMA, PERU; 7 to 10 am. 
MOSCOW, USSR 
PARAO, PALAU GROUP; 7 to 9:30 


SAN. FRANCISCO, CALIF.; 8 pm to 
12:45 am, daily, South American 
beam: Oriental beam, 8 to || am. 


a xvy MASS.; European beam, 


LONDON, "ENGLAND: North Am- 
erican beam, 5:15 pm to 12:45 


MELBOURNE, AUSTRALIA; |! 


10 am to 


CINCINNATI, i. West South 
— beam, 7 pm to mid- 


NEW" YORK c CITY; European beam, 
it 9s 

en 
ROME, ITALY: heard at 4 pm. 
LONDON, ENGLAND. 
— CHILE; 8 pm to mid- 


PANAMA CITY; 


IRELAND: late after- 


PANAMA; eve 
CAPE TOWN, SOUTH AFRICA; |! 
BERLIN, GERMANY. 

RIO Ss JANEIRO, BRAZIL; 6 to 


MEXICO ClTY, MEXICO; 10 am to 
SAN JOSE, COSTA RICA; 


evenin 
ADDIS ABABA, ETHIOPIA; 
am to 12 pm. 
VICHY, FRANCE: North American 
am, evenin 


be 
ROME, ‘ITALY: oH air at present. 


heard 


11:30 


early | 
LE RADIO—AL- | 
HSINGKING, MANCHUKUO: 9 to || 


to 


TOKYO, JAPAN: heard 9:20 to 9:30 | 


European om | 








| 
| 
R 


CHUNGKING, CHINA; East Asia 
South Seas, Nor th ory and 
Europe, 7:35 am to 12:3 

BUENOS p AIRES, ARGENTINA: 

Radio el ¥ 

MANILA, PHILIPPINE ‘ISLANDS. 

MONTEVIDEO, eye 5 pr 

ight: to | an n BA oy 

HAVANA, CUBA; heard after- 


OSLO, ‘NORWAY; 
several months. 

TOKYO, JAPAN: noon to 2 pm. 

NEW 2 7 — Eur opean beam, 
5:15 

BERLIN. GERMANY: evenings. 

DELHI, INDIA 

BRISBANE, AUSTRALIA; 
schedule. 

BUENOS AIRES, ARGENTINA; 

Radi o El Mundo”; 5 pm to mid- 


unreported for 


no recent 


VATICAN CITY: no recent schedule 
aa cy CHINA; operated by 
Japanese 


8 em. 
“-% AUSTRALIA. 8:15 to 9:55 
ITALIAN UNDERCOVER STATION; 


not heard for several weeks. 
NEW YORK CITY; Brazilian beam, 
8 to 11:30 p 
NEW YORK énry: European beam, 
4 to 7:30 am: 3:45 to 5:15 pm. 
BERLIN, GERMANY. 
TOKYO, . — 5 to 8 am; 
to 
MEXICO city, MEXICO; -10 am to 


PERTH, "AUSTRALIA; 9:40 to 10:40 


GUATEMALA CITY, GUATEMALA: 
55 pm to 12:45 am daily. 
LONDON, ag Ye North Ar 
erican bea to 8 pm 
BUENOS AIRES, ARGENTINA: Fr 
days only 5 to 5:30 pm. 
— ‘FORMOSA; 8:30 to 10 


TANANARIVE, MADAGASGAR; 


| 

BOSTON, MASS.: North Africa 
beam, 4:45 to 6 pm. 

BOSTON, MASS.: Mexican bea 
330 pm to 2 am: North Africa 
bean, fo 730 ami 446 tc 6 

6:15 to 7 
FORT =. FRANCE, MARTINIQUE 


LIMA, PERU, 5 to 9 pm 

CHUNGKING, CHINA: 8 to 

“RADIO PATRIE": also ~adi as 
“RADIO RESISTANCE": unhear 
rom for several months. 

RIO DE JANEIRO, BRAZIL; ''Rad 
Nacional" 4:10 to 9:50 pm. 


LISBON, PORTUGAL; last heard 


in afternoons. 


(Continued on page 629) 
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Schematic of the ultra-minute set. An alternate coil is shown right. 


“Tom Thumb” 


By EDWIN BOHR 


HIS radio was de signed with the idea of 

combining maximum gain with minimum 
size. It has given good volume with an 
antenna 7 feet long. Most of the parts are 
such as can be found in old receivers (par- 
ticularly if you have a discarded portable) 
or both. 

I have used two coils with this set. One 
is a 2.5 MH choke and the other is an iron 
core with the coil wound around it. One 
covers the higher frequencies of the broad- 
cast band—the other the lower. Small coils 
may be obtained from radio supply houses, 
hut a tickler must be added. 

\ small amount ‘of regeneration was 
used, but not enough to necessitate the use 
of a regeneration control. Regeneration may 
be increased or diminished by changing the 
ize of the mica condenser between the plate 

I*bottom end of the tuning coil. An .01 
ondenser was connected across the battery 

rminals, as there was not room to install 

mder the chassis. 

The panel was made of a piece of bakelite 

nd the chassis from an aluminum coil 
shield. Phone jacks were made from a sec- 
tion of an octal wafer socket. They were 
the smallest thing available that the pins 


Radiomen 


INCE radio servicemen have an intimate 


“ acquaintanceship with ‘radio per se it 
follows that they might utilize this media 
to advertise their profession to the public. 
But for one reason or another, usually 
boiled down to a basic disinclination to 
tamper with etherizing, few servicemen 
have gone in for radio to any appreciable 
extent. 

Mattraw Radio, of Watertown; Arthur 
Selleck, of the same city; Lee Roberts, of 
Syracuse; and C. E. Reynolds, of Bing- 
nton, New York, do, however, use radio 
the moment. Their purpose in “spot- 
casting” is not to gain more patronage 

aven forbid! Instead, they use it to get 

ross to the public new rules and regula- 
under which ailing radio sets can be 
pted for service. 

\attraw keeps his shop closed tightly 

Tuesday, Thursday and Saturday. On 

e three days he tackles the overload 
®t work accumulating on his work bench. 
He uses spots to implore the public not to 
call in person or via phone on these “closed 
shop” days. Mattraw schedules his morn- 
“pleas to the public” between 8.00 and 
0 A.M. The reason is that it’s the house- 
wife who calls the shop for instant service, 
or who plans to bring a set downtown in 
the family jaloppy if she can get gas. 
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Radio 


Photographand 
under-chassis view of 
the ultra-minute re- 
ceiver. An iron-core 
coil (just visible be- 
hind the right edge of 
the panel) is used to 
make the set more 
compact. The under- 
chassis wiring com- 
pares favorably with 
that of some larger 
sets. 


would fit into. The panel is fastened in a 
very simple way—just stuck on with coil 
dope. 

The whole set is 2 inches long by 2% 
inches high (to the top of the tubes, which 
stick a little above the top of the panel) 





. 
under which 
condensers and re- 
exception of the .01-m7d. 
condenser across the batteries, is 54 inch 
high. The circuit is the Hartley, the 
oldest and best. 


and 1% inch deep. The chassis, 
are mounted all the 
sistors with the 


one Ol 


Find Radio Useful, ‘Too! 


By EUGENE A. CONKLIN 


Mrs. Housewife has the radio on for 
music while she soaks the morning dishes 
and plans the day’s program. Perhaps the 
radio has been noisy or volume has been 
fading. She plans to do something about 
it that very day. She then hears the radio 
message and puts it off until the next 
“open shop” day. If her radio has gone 
dead the chances are she heard the mes- 
sage the day before, or perhaps a few days 
before the set went west. In any event, she 
pauses before phoning or pe aying personal 
visit to the shop. 

Arthur Selleck discourages house calls 
for the duration via radio. His spots ham- 
mer home this clarion call, “No pickups 
or deliveries unless set is a combination too 
heavy to bring to the shop.” If it’s a com- 
bination heavy-duty cabinet model Selleck 
makes an exception. Otherwise, the set 
must come into the shop under the cus- 
tomer’s personal steam. He feels that ra- 
dio spots between 6.00 and 7.00 P.M., when 
the entire family may be dining en masse, 
are desirable. 

Lee Roberts, of Syracuse, uses radio to 
request that no electrical items be brought 
in, because he simply hasn’t the time avail- 


able for anything save radio repair 
Reberts finds that these radiospots 
him countless inquiries via phone on 
very subject. “We do not service clocks, 
fans, percolators” is his radio theme song. 
He too, prefers the 8:00-9:00 spectrum for 
spot messages. 

C. E. Reynolds, of Binghamtoy, asks via 
the wireless that his customers do not call 
in or come in to see if a radio repair job 
is finished. Instead, he will send a postcard 
to the customer when his or her set is in 
playing condition again. This message is 
repeated again and again via the micro- 
phone. He uses noon or 6 P. M. timing 
oe — purposes, 

Note that in each case the radio pot has 
not been used to stir up new business. Spots, 
used by these radio ntry, 
factua] messages intended to conserve 
serviceman’s valuable time. All the s¢ 
men mentioned are in accord on one 

Peopk pay more atte to 
hear than to what they see 
paper. Radio is superior to classified ads 
or direct mailing for familiarizing the 
public with new servicing technique. Serv- 
icemen should be the first to grasp these 
facts. So it is hardly surprising that we 
find them taking advantage of radio’s op- 
portunities. 


tasks. 
save 
that 


as service-2 are 
the 
rvice- 
point, 
what they 
the news- 


tion 
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‘TUBE PRICE CEILINGS 


Below are the official OPA wholesale and retail price ceil- 
ings on radio tubes. Lower prices than those listed may be 
charged, of course, but prices above this list are illegal. 


























T 
MAXIMUM — - MAXIMUM | MAXIMUM MAXIMUM 
RETAIL | RETAIL | RETAIL RETAIL 
TYPE PRICE | TYPE FRc e | TYPE PRICE | TYPE PRICE | TYPE PRICE 
$2.35 | 5V4G $1. 60 6K8GT $1.20] 7E7 $1. 60 $1.30 
185 | 5W4 1.10 | 6L5G 1.10 | 7F7 > “1.60 | 32L7GT 195 
1.95 | 5W4GT 190 | 6L6 1.95 | 7G7/1232. 1.95 a > 1.30 
1.60 | 5X4G 1.10 | 6L6G 1.95 | 7H7... 1.95 | 34 130 
1.60 | 5Y3G ‘70 | 617 1. 60 1.95 | 35 ‘2 1.00 
1.60 | 5¥4G :75 | 6L7G 1. 60 1.95 | 35A5 : 1.30 
1.60 | 523 1.10 | 6NS 1. 60 1.95 | 35L6GT : 1.00 
1.10 | 524 1.30 | 6N6G 2. 35 | 1.95 | 3523 130 
1.30 | 6A3 1.95 | 6N7 1.60 1.30 | 35Z4GT 80 
1.60 | GA4/LA cece SOS GG... ......--. 1. 60 | 1.95 | 35Z5GT 85 
1.90] 6A5G............ 2.85 | GPSG............ .85 | 1.30 | 3526G 1.30 
1.30 | GAG 1.60 | 6PSGT - 80 | 2.85 | 36.... 1.00 
GOP EGME.....cccccace< 1.00 | 6P7G 2.30 1.00 | 37... 85 
1.30 | 6A8 1.30 | 6Q7...... 222022. 1.30 | 12 2.35 | 38 110 
1.60 | GA8G 1.00 | cQ7G... 2222222: ‘90 | 1.95 | 39/44 1.00 
1.30 | GA8GT 1.00 | 6Q7GT 90 | 1.00 | 40... 60 
1. 30 | 6ABS/6N5 1.60 | 6R7 1. 60 ~ acer 85 
1. 30 | 6AB7/1853 1.95 | 6R7G 1.10 | 12 fe 1.95 | 42 85 
1.30 | 6AC5SG 1.30 | 6R7GT 90 | 12PSGT.. 1.00 | 43 1.10 
1.30 | GACSGT. 1.10 | 687 160 | 1255GT... 1.00 | 45 80 
1.60 2.35 | 6S7G 1.60 | 1297GT_.. 1. 10 _ 110 
1.95 1.60 | 6SA7 1.00 | 12K7GT 1.00 110 
1.30 1.60 | 6SA7GT 1.10 | 12K8GT 1.30 1.10 
1. 60 1.30 | 6SC7 1.30 | 1207GT +90 2.85 
2.35 1.30 | 6SD7GT 1.30 | 12SA7 1.00 130 
1.30 1.30 | 6SF5 1.00 | 12SA7GT 1.30 235 
1. 30 1.60 | 6SF5GT 1.00 | 128C7 1.30 1.95 
1. 60 2.35 | 6SF7 1.30 | 128F5.__.. 1.10 +110 
1.60 1.95 | 6SG7 1.30 | 12SF5GT... 1.10 110 
1.30 1.95 | 6SH7GT 1.30 | 12SH7GT. 1.30 1.30 
1.30 1.10 | 6837 1.10 | 12837 1.10 | 52 2.85 
1.30 1.30 | 6SJ7GT 1.10 12857GT 1.10 | 53 1. 60 
1.60 1.95 | 6SK7 1. 00 1.00 | 55 110 
1.60 1.30 | 6SK7GT 1.10 1.10 | 56 80 
1.00 1.10 | 6SL7GT 1.55 1.55 | 57 90 
1.30 1.00 | 6SN7GT 1. 30 1.30 | 58 90 
1.10 1.00 | 68Q7.__.- 1. 00 1.00 1 60 
1.30 1.00 | 6SQ7GT. 1.10 1.10 | 70A7GT 2.35 
1.95 1.60 | 6SR7___ 1.10 1.30 | 70L7GT 1.95 
1.30 1.00 | 6T7G....... 1. 30 | 1.30 | 71A...... 90 

| 
2.35 aaa i 1.30 | 12 1.00 85 
2.35 1.10 | 6U6 1. 30 1.95 90 
233 tel ss ‘3s 4 
2.35 1. 10 | 1. 30 | 1. 30 1. 60 
1. 60 1.00 1. 10 | 2. 85 : 198 
1.30 1, 10 1. 30 2. 35 195 
1. 30 ‘90 1.95 | 24a :90 1.30 
1. 60 1. 60 1.60 | 25A6 1895 1.30 
1.60 1.30 1.60 | 25466 1.10 1.95 
1.60 | 6G6G__. 3 1.10 | 25A6GT.. 1.10 .10 
1.60 | 6HAGT. 1.98 1.00 | 25A7G 1. 60 90 
1.60 | 6H6 ... 1. 1.60 | 25A7GT 1. 60 - 100 
1.60 | 6H6G_ 1. 1. 60 : 1 60 "> 285 
1.60 ; 1 1.95 1 60 | 2.85 
1.00 : 1.30 1.95 > 235 
1.60 L. 1.30 195 2 35 
2.35 ; 1. 30 1.95 . 160 
1.00 1. 1.30 : 1.60 1.95 
1.00 1. 1.30 1.30 : 1.95 

















&. 1. 2 1.10 1 60 
1. 30 1. 1 pee 2.35 160 
ES 1. 30 l. 1.30 | 2525 1.00 2.35 
V3G 2. 85 1. 1 2526 1.30 2.35 
2X2/879 2.35 1. 1.30 | 2526¢ 1 00 EN 
3A8GT 2.35 1. 1.30 | 25Z6GT 1.00 | Majestie........... 2.35 
3Q5GT 1. 60 1. 1.30 | 26 75 
384 1. 60 1. 1.30 | 27 70 
5T4 1.95 | i 1.30 | 30 100 | 
5U4G 1. 00 1. 1.30! 31 1.00 | 





Standard Radio Receiver Tubes are guaranteed against defects for a period of ninety 
(90) days from the date of sale. No extra charge for testing detached radio tubes. 
Maximum charge of $0.50 for testing radio tubes which can be removed from the radio 
without detaching the radio mechanism from the cabinet. Maximum charge of $1.00 
for testing radio tubes if the radio mechanism must be removed from the cabinet to 
test the tubes. These maximum charges apply to portable or table model radios or 
phonographs brought to this establishment. 


. 





RETAIL CEILING PRICES 

















(For tubes listed in Appendix A) WHOLESALE CEILING PRICES 
1 2 3 4 5 6 
iti Quantiti Quantiti Quantiti 

nae” ee - of a a Quantities 

1 to 5 6 to 49 50t0 100 | 101 to 500 | Over 500 
41 37 35 33 31 
45 41 38 36 34 
48 43 40 38 37 
51 46 . 43 41 39 
54 49 . 46 43 41 
60 54 51 48 46 
67 61 57 54 51 
80 72 67 65 61 
99 90 83 80 . 76 
1.21 1.10 1.02 .97 .92 
ehnhieeede 1. 46 1.32 1. 23 117 1.12 
sats 1.78 1. 61 1.50 1, 43 1.36 




















The above prices include manufacturers Federal excise taxes. Lower prices may be charged. 
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IS RADIO FREEDOM 
ENDANGERED? 
REEDOM OF RADIO is more likely 


to be endangered through the concen- 
trated control of the industry by power 
ful economic interests than through too 
much Government control, declared Clifford 
J. Durr of the Federal Communications 
Commission at the fifteenth convention oi 
the Institute for Education by Radio just 
held. 

“This danger to free radio,” said Durr, 
speaking at a panel on the subject “How 
Free Is Radio,” “is far more serious and 
far more immediate than any threat from 
the Government.” 

As for the danger of Federal control, he 
pointed to the Constitution and the Com 
munications Act to show that such control 
is not to be expected. 

“Speaking as a bureaucrat,” he continued, 
“T would like to point out that there may 
be restraints upon our freedom other than 
political restraints. With the concentration 
of economic power which has been charac- 
teristic of our economy, particularly for 
the past quarter of a century, and which is 
increasing at a constantly accelerating pace, 
our actions may be as effectively limited 
and directed by a system of economic re 
wards and punishments as by duly enacted 
laws. Moreover there is no more effective 
way of distracting attention from these 
economic restraints than by focusing it ou 
political restraints whether real or imagi- 
nary. 

“Today we have on the air about 900 
dard broadcasting stations—a__ sufficient 
number, it would seem, to provide the 
diversity we have been looking for. With 
the operators of this number of stations 
exercising their independent judgment it 
should be expected that the prejudices, 
predilections, and mistakes in one direction 
would be balanced out by those in another, 
leading, over all, to a fairly balanced pres- 
entation of points of view as well as of 
information and entertainment. 

“Thus we have moved from diversitica- 
tion to concentration. We start out with 
900 supposedly independent stations: about 
600 of these, together, using 95 per cent 
of the night time broadcasting power of 
the entire country, bind themselves by 
contract to four national networks, the four 
national’ networks receive 74 per cent ot 
their revenue from four national industries 
Maybe this is the road to a free radio, but 
I doubt it,” Durr concluded. 


In anticipation of the return of servi 
men from war fronts under the Army 
rotation furlough plan, the present nation 
wide program to further civilian unde 
standing of military security restrictions 
being shifted into high gear by the inte: 
agency Security Committee, the Office 
War Information reported recently. 

This effort parallels the armed fore 
own policy of instructing personnel regard 
ing military information before they retur 
to their homes, according to the Committe 
which consists of representatives of the 
Army, Navy, Federal Bureau of Invest 
gation, OWI, and other interested agenct 

The individual citizen's criterion, Con 
mittee members emphasize, should } 
whether he has heard the information 0 
the radio or has read it in newspapers 01 
magazines. If so, it is public property. It 
not, he should keep still, even though some 
one else repeated it to him and it seems 
common knowledge, or harmless and un- 
related to the war effort as a whole. 
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“NO! HOGARTH ISN’T GOING NATIVE—HE’S JUST 





SHOWING OFF HIS ECHOPHONE ot 


‘al ECHOPHONE MODEL EC-1 


(Illustrated) a compact communications receiver 
with every necessary feature for good reception. 
Covers from 550 kc. to 30 mc. on 3 bands. Elec- 
trical bandspread on all bands. Six tubes. Self- 


contained speaker. 115-125 volts AC or DC. 


ECHOPHONE RADIO CO., 540 N. MICHIGAN AVE., CHICAGO 11, ILLINOIS 
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PROGRESS IN INVENTION 


SONIC DEPTH INDICATOR 


Patent No. 2,346,093 











Conducted by 1. QUEEN 


A pulse is generated by the oscillator, actuating 
the projector and simultaneously unblocking tube 


SUPPRESSOR DIODE CIRCUIT 
Patent No. 2,346,545 























































































































































































































T2. Plate current flows through R causing Cl . J $ 
 peetegs r readers are well acquainted with to discharge. It should be evident that while T2 HIS device makes use of a suppressor grid of 
metal locators for detecting objects beneath was cut off, Cl was effectively across B plus a pentode together with its cathode as an equiv. 
the surface of the earth. A recent development and therefore fully charged. alent diode thus eliminating the necessity of an 
patented by William A. Tolson, Westmount, N. J., At some time later, the reflected pulse returns additional diode plate. This means that an ordi- 
now makes it easier to measure the distance and actuates the diaphragm of S.P. which is nary pentode may be used instead of a diode- 
below the surface of water to some reflecting used as both projector and receiver. This reflec- pentode in such circuits as detector-amplifiers or 
object. This should prove of great importance for tion is much smaller than the original and voltage indicating circuits. 
detecting sunken objects, measuring river bot- insufficient to affect the control tube, but after a Fig. 1 shows the schematic of a circuit used 
toms, indicating approaching ships during fog three-stage amplification is large enough to un- as reflex arrangement, whereby the tube is used 
und night-time, ete. block the final tube. Current then flows through for three types of operation, R.F. amplification 
Fig. 1 shows a simplification of the instrument the meter M (by-passed by C2) thus discharging detection and A.F. amplification. 
schematic. Tube Tl is a self-quenched oscillator, Cl again. The incoming signal is fed to the control grid, 
such as is used in super-regenerative receivers. Evidently the amplitude of current through an amplified voltage being developed across L1IC| 
This tube operates a sound projector, S.P., which the meter depends upon the stage of charge of the tuned circuit. This voltage is applied throuvh 
may be attached to a hull of a vessel. To operate, Cl at the moment, and this in turn depends upon the condensers C to the suppressor grid, where in 
the switch is thrown to 0. The control tube T2 the interval of time between projection and 5 ° 
is normally operated at plate cut-off as is the reception of the pulse. The meter may therefore (Continued on page 623) 
final stage of the omplifier. be calibrated in units of distance. Fig. 2 shows 
how the potential across Cl varies. Note that 
at the instant of arrival of the reflected pulse A.F. STAGE | A 
the voltage drops. For a greater depth than 
shown, it would have followed the dotted line | 
further before discharge, and vice versa. | 
Since varying circuit constants might have 
some effect upon the calibration, the circuit may | 
first be checked for calibration. The switch is | 
ie) thrown to C. Tuned circuit LC has a definite | 
time constant corresponding to some depth and | 
the meter circuit may be adjusted until proper | 
indication is shown. *%y +4 
} 
TELEVISION APPARATUS 
Patent No. 2,346,499 
HIS invention simplifies the necessary appara- 
tus at the receiving end through the use of a 
§ super-regenerative stage. Characteristics of such | 
an amplifier are extremely high sensitivity and | 
broad tuning, so that several radio-frequency _ 
stages of amplification may be eliminated. >; 
The signal is applied through a broadly tuned FI 
circuit across the control grid and cathode of the G.I. a 
super-regenerative amplifier. The tube is self- 
Q quenched by means of R and C, which are de- e 
C. 3 STAGE signed to block at a frequency just under 15,750 | a= C, 
é AMPLIFIER cycles per second. The signal is then further am- 
plified and applied to the oscilloscope tube as . } 
Fs usual, z, ‘ Ze 
The horizontal deflection circuit determines the } } 4 
Cc sweeping of the beam horizontally across the | 
' scope tube in saw tooth fashion (lower right cor- | Ro F, 
¢ ner) that is, it is swept across and then suddenly o 
snapped back to its starting place. This sweeping M 
takes place at 15,750 cps. ordinarily. Since this’ | B 
oo * deflection circuit is coupled to the super-regenera- Am Pi ' + 
tive stage, the two become synchronized. om 
FIG.I. The signal is enormously amplified due to co 7 Q mf 
regenerative feedback while the beam is being | | 
swept across the scope tube (A). While being A ‘Sy * 
POSITION OF snapped back, (B) however, a high negative ] 
jap preg potential is applied to the center arm of the poten- FIG.2. => 
, tiometer, effectively blocking the tube. The — 
A ¥ quenching, therefore, has no effect on the beam 
“\rransmitteo | “\vocrace seen on the television tube. Above—A suppressor-diode circuit. 
WAVE RECEIVEO —__ 
ore | 
‘ - 
HORIZONTA 
. & Y QUENCH FREQUENCY samaorne CATHODE RAY.) 7 
16.2. RS SUPPLIED BY HORIZONTAL CIRCUIT / ed 
< DEFLECTING CIRCUIT io 
ra SYNC. SIG. VERTICAL 
SEPARATOR DEFLECTING 
CIRCUIT [| | CIRCUIT 
] 
La 7 7 As v Tt 7 v 
TIME IN ' ' ' ' ' ! 7 ' 9 ' 
SEC 600 300 200 BO 20 i00 600 75 600 & * —— 
oer O 2 6 10 14 18 22 26 30 3438 7 
BELOW KEEL 
/ y, 
a Se AAS 2 
Above—A new type of sonic sounder. = — é nT a 1 
Right—Combined sweep and amplifier. poe ae 
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A FREE Buy-Exchange-Sell Service for Radio Men 





IMPORTANT NOTICE! 


We discourage offers to buy or sell 
anything beyond the 0.P.A. ceiling 
prices, and will not knowingly accept 
such ads for the Sprague Trading Post. 











WANTED—Vet 
goud used test 
ubes such as 6SK7, 5014 
ete. R. Nichols, Box 331 





an of World War IT needs 

l for new busines 
128K7 

Portiat d, T 





WANTED — Sig. generator, tube tester 
V-O-M, or only analyzer combinatio 
Pr M. Gardner, 412 FI Ave Coronack 


Calif 


FOR SALE—Various communication re 
Send for list. Gerald Samkofs ky, 
27 Bedford Ave., Brooklyn, N. ¥ 


elvers 


WANTED — Sprague de luxe Telohmike; 
RCA Jr. Voltohmyst, or any high-grade 
V-O-M. Cash. Vincent Machek, Jr., Depue 


Hinols 


WANTED—Any make electronic voltmeter, 
ohmmeter, or multimeter in A-1 condition 
Arleth, 220 Mors st., Camden, N. J. 


FOR SALE OR TRADE—Gernsback radio 
ianuals 1-5 incl., ditto auto radio manuals 
1-2; Meissner de luxe noise silencer, 3000 
ft. No. 12 enameled copper wire; mis¢ 
text books, parts & tubes. Send for list 
Want radio receiver, slide rule or 16 mm 
movie camera. W. R. Whitcomb, RT1/c 
1270 Seventh St., Monterey, Calif. 


WANTED—Cash for good make tube tester 
in good condition. Robert Smith, Box 1 
Williams, lowa. 

WANTED Supreme tube & set tester, also 






generator in good condition 


Bernhardt, R.F.D. No. 2, Lorain, Ohio. 
FOR SALE—200 ft. No. 18 duplex strand 
ed copper wire, $7.50 f.o.b. Carl O. Wil 
Jiams, R.R. No. 1, Argos, Ind. 


ANTED 


Overhead drive recording mech- 








sm for 12” turntable, with crystal or 
genetic cutting head. C W. Wilson, 
©. Box 665, Hopewell, Va. 





FOR SALE-—Shure 55-CV 
new, in original carton. R 
Crescent City, I 


Unidyne mike, 
Ww irwood, 


TUBES FOR SALE OR TRADE 

urplus of about 1000 good tubes (many 

hard-to-get numbers) to sell or trade for 

ate test eqpt. Send for list. Roxy Radio 
». 


I have 





Kepair, Mitchell, 8. 

FOR SALE—Noise-reducing aerial trans 
formers, both Phileo. New, in 
orig. eartons, pair; with 40’ 
trans. line, $3.7 Ross tox 211, 
Ogden, Utah. 

WILL SWAP—TIlave Hallicrafters Super 
Skyrider No. SX16 in good cond. complete 
vith tubes, crystal and 12” speaker. Will 
trade this for RCA-Rider chanalyst. John 
F. Prajko, 1948 Sparks St., Philadelphia 


Pennsylvania. 


FOR SALE—No. 605 new electro voice 
dynamie mike with baffle, chrome finish, 
15; Pioneer converter 32v d-c to 110v a-c 


at 100-watts with extended shaft for aux 


Se, built-in filter, A-1 condition, $25; 
2 Y51Z smitting tubes in orig. sealed 
ahaa $9 for both. York Electric Co., 





Bex 373 


York, Nebr 






WANTED —Direct gear-di 

vith 10” turntable and one crystal pickup; 

also 0-1 ma. d-c milliammeter, precisi 

Edwin Conrad, 900 Gay Bid Ma 
ise 


iven phonomotor 





FOR SALE 
11-tube 


-1938 Hallicrafter 
60,000 ke. to 


Super Sky 
550 ke. wit! 











»,000 ohm speaker in metal cabinet. $200 
on ¢o.d. shipment. A _ real set 
Hammond, 318 S. John St., Table Grove 
Illinois 

WANTED—RCA chanalyst or similiar sig 
tracing instrument in 4-1 condition 
Philip P. Goldstein, 288 Ave. P, Brooklyn 
. vs 

WANTED FOR CASH—Jackson No. 640 
sig generator, also good tested tubes 
Have No. 430 tube tester to sell or swap 
Robt M Martin 2844 La Viere St 
Jacksonville, Fla 

URGENTLY NEEDED —All-wave sig. gen 
erator in A-1 condition. Also interested 
in other service instruments. What have 
you? All letters answered. Geo. H. Apgar, 
106 Carden St., Endicott, N. Y 

WILL TRADE —I have a Weston No. 772 
20,000 ohms per volt analyzer compl. with 
test leads and analyzer block and adapters ; 


also a Clough-Brengle sig. generator, 193 





model, like new. Would like to trade for 
SX-24 or SX-25 Hallicrafter comm. re 
ceiver with speaker. Lt. M. E. Reed, Dept 
of Comm., Sioux Falls, S. D 

FOR SALE—Supreme 500 comb. multi 
meter, condenser, and tube checker. Test 
all late types except peewee 185 
bantams. Supreme 8&5 tube te 


Weston 489, 0-7% and 0-150v 


in self-contained case. All in 


modernized 
d-e voltmeter 











c00d condition. John T. Duty, 140 Union 

St., Auburn, Maine. 

vues Rh One to five each, 

2S8SK7, 128Q7, 35275. 501K, 2575 

4B eqmt. Cash. Art's Radio Service 

1709 EF. Maine St., Enid, Okla 

WANTED —Vibroplex, semi-automatic bug 

in chrome finish. preferably made later 

than 19°90 gee EF. Brame, U. 8. Tow 

boat Tecumseh, Engineer Office 

YP. 0. Box 1078, Padue ah, Ky 

FOR SALE—Rider’s manuals 1-2-2 


Majestic phono motor 33/78 r.p.m. 2 


10” table; Jewell No. 135 6-100 ma.; ¢ 

No. 135A 0-5 volts d-c; Weston 

0-7v d-e; ditto No, 476 0-2.5v a-c; Read 
rite d-e voltommeter double scale 0. 60-300; 
2 transceiver cabinets; meter case; Upco 


M-1 lightweight magnetic pickup, 10.000 
ohms imp. at 1000 eycles. Write for list 
John Archibald, 1722 Melville St., Bronx 
New York 

WANTED—Sky Buddy receiver, any type 
ohmmeter, meters of any type, vibroplex 
Cash. Erie Palmer, Jr., 558 2nd St., Brook 
lyn 15, N. Y. 

WILL SWAP—0-1 milliammeter, Rider 


manuals, all kinds of tubes & other radio 





products for good slide rule. Also want 
old watches & jewelry. Robt. G. Browning, 
552 11th Ave., Prospect Park, FP 
WANTED FOR CASH—Will pay highest 
20R, S-19R, EC-2 


cash price for 8-29, S- 
EC-4 or similar small-size communications 
receiver. Urgently needed. Describe fully 
Ist. Lieutenant Shih Yu-Tien, 158A, Ha. 
Hq. Sq., A.A.F.T.S., Scott Field, Illinois. 


FOR SALE—Supreme 
charts. Has built-on 
octal tubes, not yet 


45 tube tester with 
section for loktal & 
wired. A-1 condition, 
3. Also offer power pack from Eveready 
40 radio, and 9” speaker from ditto. Lioyd 
Johnson, 4314 Nicollet Ave. So., Minne- 
apolis 9, Minn. 


















WILL TRADE i llicrafters S-26R 1 
tube chee “NOT A FAILURE IN 


ss 6 | A MILLION” 





WANTED—Two wood or metal horr pre 
jectors for 12” spe: a ind latest IR¢ 
resistor indicator rer a?’ 
meter 10%) ohms = sensitivit be 

©. K. Radio S« s ( 

Pass, Ore 

FOR SALE ee k 
ystem, compl 2 8] ke « 1 

mplifie in ' t 

r] wir Neve $1 \ VT 
SC-100 xmitter i b is pl e& eV 
compl with tubes and meter F ow 
Robert Maxwell, 1312 E. Washington B SPRAGUE 
Fort Wayne, Ind 


“TC” TUBULARS 


URGENTLY NEEDED — 12A8GT 










































\iZAGT to put soldier's int When there's a by-pass capac- 
ier ene i te DA. itor job to do, do it with famous 
ao. Gena , _— Sprague TC Tubulars—and forget 

it. They will not let you down! 
We'll appreciate it if you ask 
oa ons _s ) 
WANTED: Radio City 456 AC-DC wu for them by name. 
al troubl Cas « vill 
tube Wr © ner ’ 
Ave M lisor Tow 
FOR SALE by servicemar FOR SALE—National AGSX el 
ed forces: Soldering iron, core solide mn. Feceiver With tut & crystal. No 
35Z5 tubes and many others: also Ghi peer OF Na mal CRP co k 
ardi’s Troubleshooter’s manual, and 1 - NE Ri GRSPU rack panel 
other radio books. Write for list. Louis J Powe upply AGS nateur | 
Lantosh, 525 State St., Bridgeport. pread coils for 10, 20, 40, 80, 160 me 
Coils A, B, C, cove 100 0,004 
sin f t } SI . M Greene 
WANTED—An unused = Triplett teste New York 
1175A to salvage some parts I need. Frank 
Diaz, 748 Westchester Ave New York 5 WANTED I IAGT 
New York LITLZ « 17 OLA \ - ‘a 
ive enerator t mo I 
SWAP OR SELL fter 12-t a ee ee 
comm. receiver in pe conditi ich 
plete with table model speaker. Want te 
eqpt. or cash en L. Sandberg, 36 Wasl hot agp ( omplete et of Ride t 
ington Village, Asbury Park, N. J I have for sale 
‘ hi ette with filter, 110 d-« 
FOR SALE—Vol. 1-V_ abridged Rider 9118 acc. 300 watts. F. J. Westerka 
manual, like new, $10. Solar QC con ! ee N. Patterson Park Ave., Baltimore 1: 
checker, $10; foundation meter from. Su _— 
perior Inst. pocket lab. No. 1200, Saou 
ohm-per-volt, $7. Matthews Rad Service FOR SALE—We have on hand « 00 
1106 Decker St Monongahela, Penna radic com binatior porta 
ble assi auto radio ete 
’ ] of these good working orde Bal 
WANTED —-Test eapt meters, & tubes ance checked for defects which are marked 
Send full details. Radio Service Shop, Box on label attached Write for letai 
1053, Healdton, Okla. \ & FP Radio Engineering, 1813 Pitkin 
Ave., Brooklyn, N. Y 
WANTED—Radio test eqpt, also radio 
parts from one tube to comp!. radio shop WANTED—Tube tester and analyzer. B. 
but no junk. Send details. Home Radid Salmonsen, 42 Deerfleld Drive, Mancheste 
Service, Battleground, Wash Con 








YOUR OWN AD RUN FREE! 


This is Sprague’s special wartime advertising service to help radio 
men get needed parts and equipment, or dispose of radio materials they 
do not need. Send your ad today. Write PLAINLY—hold it to 40 

words or less. Due to the large number received, ads may be delayed 
a month or two, but will be published as rapidly as possible. We'll do 
everything we can to help you—and the fact that thousands of pieces of 
Radio-Electronic equipment are in operation today as a result of sales 
or “swaps” made through The Trading Post offer convincing proof of 
the fer-reaching effectiveness of this service. Remember that “‘Equip- 
ment for Sale” ads bring best results. 

Different Trading Post ads appear monthly in Radio Retailing-Today, 
Radio Service-Dealer, Service, Radio News, and Radio-Craft. Sprague 
reserves the right to reject ads which do not fit in with the spirit of 
this service. When buying Capacitors—please ask for Sprague’s by 
name. We'll appreciate it! 


HARRY KALKER, Sales Manager. 











SPRAGUE PRODUCTS CO., DEPT. RC-74 North Adams, Mass. 


SPRAGUE CONDENSERS 
KOOLOHM RESISTORS 





Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements 
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New Radio-Electronic Devices 


ELECTRONIC TIME-DELAY 
SWITCHES 


Richardson-Allen Corp. 
New York, N. Y. 

YPE RA-1335-S Electronic Switches, 

capable of operating from power-supply 
sources having any specitied frequency be- 
tween 25 and 2,000 cps., provide fixed 
time delays over a wide range. Units con- 
tain a selenium rectifier, two oil-impreg- 
nated paper-dielectric capacitors, two vitre- 
ous-enamel wire-wound power resistors, 
two insulated %-watt carbon resistors, two 
aircraft-type relays and two standard cold- 
cathode type gaseous tubes (OA4G and 
VR140-30). All components are moisture- 
proofed for tropical use. All wiring is glass- 
insulated ANJ-C-48 No. 18 stranded. 

A typical unit meeting A.N. require- 
ments operates within 5 percent of the rated 
20-sec. time delay when energized by pow- 
er supplies turning out between 100 and 
135 volts at frequencies hetween 350 and 
450 cps., at temperatures ranging between 
40 and 65 deg. C with up to 95 percent 
relative humidity. Maximum temperature 
rise on continuous duty from a 25 deg. * 
ambient is 25 deg. C. The unit withstands 
10-g shock-impact or vibration-acceleration 
tests and will meet 200-hour salt-spray test 
requirements. Mounting is permissible in 
any position. 

The 400-cycle unit described in the para- 
graph above is available with 110 or 220- 
volt single-phase spst 10 amp. double-make- 
double-break contacts. A standard connec- 
tion plug or terminal board is furnished, 
at the option of the purchaser. The unit 
measures 5 inches high, 53¢ inches long and 
3% inches wide. Flange mounting on 5% 
by 34-inch centers is provided. Power re- 
quired to operate is 10 watts. Weight is 
3% lbs—Radio-Craft 


TE DELAY § 





MIDGET REACTOR 
Acme Electric and Bae Co. 


Cuba, 

HIS reactor, seta for certain elec- 

tronic applications, compares in size with 
an ordinary cigarette. 

In its aluminum case, it is only one inch 
in diameter and one and seven-sixteenths 
inch in height overall. The weight is ap- 
proximately 2 ountes. Rated at 1.4 henries 
at .025 amperes direct current, with a re- 
sistance value of 100 ohms.—Radio-Craft 
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PORCELAIN CLAD CAPACITORS 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Penna. 

OR high voltage D.C. applications where 

space is limited, new solder-sealed porce- 
lain-clad type F PC Inerteen Capacitors are 
announced by Westinghouse. 

From 7,500 volts up to and including the 
200,000 voit class, the capacitor elements 
are hermetically-sealed in a tubular, wet- 
process porcelain body with solder sealed 
end closures. The end closures act as the 
capacitor terminal by connecting the ele- 
ment leads at opposite ends, utilizing the 
porcelain tube as insulation. 





By eliminating the large metal case and 
bushings required by metal case capacitors, 
the new  porcelain- clad capacitors help 
maintain minimum over-all dimensions. 
Larger types are furnished with or without 
cast mounting flanges. Where castings are 
used, the capacitors are solder-sealed, then 
castings are cemented on with mineral-lead 
compound,—Radio-Craft 


RADIO FREQUENCY 
CAPACITOMETER 


General Electric Co. 
Schenectady, N. Y. 
HE new capacitometer measures directly 
at radio instead of audio frequency, with 
measurements being performed with the 
aid of an oscilloscope instead of earphones. 
The scale on the unit can be read from 
0 to 1000 micromicrofarads when measuring 
capacitance, with inductance measured in 
the range of 0 to 1000 microhenries. 


The instrument weighs 55 pounds and is 
a completely self-contained portable unit in 
a steel case with a hinged cover and handles 
at the side. Indicating instruments, controls 
and fuse are conveniently mounted on the 
instrument panel. The front panel and base 
are so constructed that they can be with- 
drawn from the cabinet as a unit for stand- 
ard rack mounting.—Radio-Craft 
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BOBBIN-TYPE RESISTORS 


Sprague Specialties Co. 

North Adams, Mass. 
TANDARD resistance tolerance for 
Koolohm Bobbin-Type Resistors is + 

5% for full wattage rating, although closer 
tolerances, as low as = %2%, can be provid- 
ed at lower wattage ratings. Maximum pow- 








er rating is 2.5 watts and maximum resist- 
ance 250,000 ohms in a‘section 4” wide 
and having a diameter of 13/16”. The maxi- 
mum recommended operating temperature 
(ambient plus rise) is 150° C. 

Koolohm Bobbin-Type Resistors are 
recommended for use as meter multipliers, 
as resistance standards in control instru- 
ments, as resistance elements of RC oscil- 
lators, as power resistors of medium wat- 
tage ratings in values to % megohm, and 
where a high degree of stability is required. 

—Radio-Craft. 


RESISTANCE BRIDGE 

Shallcross Mfg. Co. 

Collingdale, Penna. 
OMBINING both Kelvin and Wheat- 
stone bridges, the Shallcross Type 638-2 

Bridge provides a resistance measurement 
instrument having range of from 0,0001 
ohms to 11.11 megohms in a single, portable 
unit. The convenience of being able to make 
practically all resistance measurements with 
one instrument makes the Type 638-2 un- 
excelled for laboratory and school use, 
maintenance work, many forms of produc- 
tion line testing, and field investigations. 





When used as a Wheatstone bridge for 
measurements between 1 ohm and 1 megohm, 
normal accuracy is 0.3% or better. Low-re- 
sistance measurements using the Kelvin 
range utilize current and potential terminals 
to eliminate lead and contact resistance. The 
accuracy of Kelvin measurements at ranges 
lower than 0.1 ohm is on the order of 3%. 
The rheostat is variable in steps of 1 ohm 
for Wheatstone bridge measurements, and 
1 micro-ohm for Kelvin bridge measure- 
ments. Separate keys are provided for the 
battery and galvanometer circuit. Accuracy 
of component resistors is 0.1% except the 
1 ohm resistors which have an accuracy of 
0.25%. Built-in galvanometer has a sensitiv- 
ity of 0.25 microamperes per millimeter 
deflection — Radio-Craft 
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A MESSAGE T0 MANUFACTURERS 





. » Who read 
RADIO- CRAFT 
this month 


Back in the early days of radio, you would 
find him ceaselessly bent at work in his 
“basement lab’, building his first radio 
from RADIO-CRAFT. Today, in one of our 
nation’s great war plants, he’s the chief 
engineer applying his storehouse of experi- 
ence and knowledge to the all-out produc- 
tion of vital communications of war. Men 
like him—47,000 of ‘em—in the army, 


navy, air-corps, marines and industry read 
RADIO-CRAFT religiously every month. 
Your message before these 47,000 men 
will have a far-reaching influence on the 
place of your company’s products in the 
post-war future of RADIO-ELECTRONICS! 


They are the Radio-Electronic Intelligentsia 
—those with a highly specialized knowl- 
edge of this new field of science and indus- 
try. 


RADIO-CRAFT 


25 West Broadway, New York 7, N. Y. 


Read our re- 
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I would like to have a drawing of a 


voltohmmeter using a 500 microampere 
meter I have. Its internal resistance is 62.5 
ohms, Voltages required are 5, 20, 100, 
500 and 1,000 D.C., and 8, 32, 160 and 320 
A.C. I would like to measure from 1 ohm 
to 10 megohms.—R.!.B., Milwaukee. 


A. A _ 500-microampere movement is an 
excellent foundation meter for such a 
tester as you require. The sensitivity is 
2,000 ohms per volt, quite sufficient for 
most radio and electronic applications. 

The resistor for the 8-ohm A.C. range 
will have to be determined by experiment. 
This is because of the resistance of the 
rectifier, REC, which mav be an ordinary) 
meter rectifier. It will form an appreciable 
part of the resistance in circuit on the 
8-volt scale, which should total 14,400 ohms. 

To measure higher resistances than can 
be handled with the “medium ohms” scale, 
a 45-volt battery and a 90,000-ohm resistor 
in series will multiply your “medium ohms” 
reading by ten. 

The output meter is simply an A.C. 
meter with a condenser of from 0.5 to 1 
mfd. in series to block out D.C. One of 
the test prods is inserted in the jack 
marked “output” and the other in one of 
the A.C. jacks, according to the strength 
of the signal. It is wise to start on a fairly 
high range and to work at all times on 
the lower part of the scale. 

Charts may be made of the readings 
for the various ohm scales, as attempts to 
mark the scale will ruin its appearance. 

This diagram may also be used with an 
ordinary 0-1 milliammeter by halving all 
resistor values. As there will be no ready- 
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nat ked A.C. scale 


resistors on the 


FOUR-IN-TWO RECEIVER 


yg 


on these, it will be more 
convenient to have the 
same as the D.C. In this case, the resistors 
will be .9 the value of the corresponding 
D.C. si 





All queries should be accompanied by a fee of 50c to cover 


research involved. If a schematic or diagram is wanted, pleas 


send 75c, to cover circuits up to five tubes; over five tubes, $1.00). 
Send the fullest possible details. Give names and MODEL NUM. 
BERS. Include schematics whenever you have such. Serial num- 


bers of radios are useless as a means of identification. 


All letters must be signed and carry FULL ADDRESS. Queries 


will be answered by mail, and those of general interest reprinted 
here. Do not use postcards—postmarks often make them illegible. 


No picture diagrams can be supplied. Back issues: 


1943, 25 


each; 1942, 30c each; 1911, 35¢ each, 1940 and earlier, if in stock, 


Se per copy. 





EXPANDER-COMPRESSOR PROBLEMS 


es The article, “Al New and Improved Expander-Compresso 
in the 1944 Radio-Electronic Reference Annual has started son 
argument in our Signal section. What is the score on using 
6SK7 as a triode, and bringing the B-pius to the cathode of 
6SK7 through a 30,000-ohm resistor and to the cathode 
the 6SJ7Z through a 4000-ohm resistor? This business of 
resistor between plate and cathode has us stumped. Why 
hook up the 6S:K7 like a normal pentode, and hook both tu 
a regular resistance-coupled amplifier, as far as thi 
circuits are concerned ?—M.A.S., New York City. 


up as wm 
cathode 


A. We are not sure why the circuit shown uses a 6SK7 triod 
connected, instead of the pentode connection or another typ 
triode. We have seen earlier sets by the same designer whi 
used .a similar tube pentode-connected, with control volta 
applied to the grid and suppressor, so assume that he must h 
got the combination of characteristics he wanted in this particul 
tube and circuit. 


The practice of attaching a resistor between high voltage and 


cathode (you will note that the connection is not to the plat 
is old in radio. By having a steady current flowing through tl 
circuit the cathode bias is semi-fixed and is less affected 
changes in the current through the tube. The article, “Fixed Li 
\mplifiers,” last September, discussed this problem. 


of straight audio.—B.R., Indianapolis, ] 


A.C, 
, A. The 


readings the ee 
schematic is shown 
The primary of L1 may be ignored, ot 
be hooked in as the aerial circuit if 
gives better results than the ca 


the meter. 


side ot 


a 
i 


herewith. 
Ll, L2 and L3 are ordinary broadcast coil 


coupling shown in the diagram. Cl and (2 
should preferably be two independent 33 






























































oe Please print a diagram of a receiver mmid. variables, though a 2-gang type 
using a 6F7 and a 25A7 tube. He want can be used. CH is a small A.C.-D.( 
one stage of R.l letector and one stage type choke. 
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Use it up... 


That’s the thing to do in wartime. Eat every 
bite of food, save every scrap of soap, make a 
patriotic habit of stretching all the supplies in 
the house so they go further, last longer. 


Wear it out... 


This year old coats, old shoes, are a badge of 
honor. They show you’re sensible enough to 
know that one way to help win the war, to keep 
prices down, is to wear your old things out! 








Make it do... 


Before you spend a penny in wartime, ask your- 
self, ‘Do I really need this? Or do I have some- 
thing now that will do?” As you patch and 
darn and turn, you’re keeping prices down. 





or do without! 





When you put your money in War Bonds, 
savings, taxes, insurance— you’re putting your 
money to work fighting the war and building 
a sound, stable nation for the peace to come. 








It’s your money you’re saving when you 
help keep prices down. For it’s buying 
too much when there’s too little to buy 
that sends prices up. And when prices 
go up—and keep going up—your savings, 
your future, are in danger. 

How can you help keep prices down? 


By never spending a thin dime you 
could turn into a War Stamp. By think- 
ing twice—and thinking ‘“‘No”—at every 
urge to open your purse. 

By wearing old things out, making 
makeshifts do. Remember, it’s the things 
you don’t buy that keep prices down! 


See that prices go no higher... Be a saver—not a Buyer! 


A United States war message prepared by the War Advertising Council; approved by the Office of War 
Information; and contributed by this magazine in cooperation with the Magazine Publishers of America. 
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TRY THIS ONE! 


A PILOT-LAMP FUSE 

I consider it patriotic—not to say eco- 
nomical—to put a .150-ampere pilot lamp in 
series with the high-voltage center-tap of 
the transformer in any experimental power 
packs I use. 

With the 10-cent lamp in place, a short 
at any point in the circuit burns out the 
bulb and saves the transformer from harm- 
iul overload. 

H. Porter, 
clIngeles, Calif. 


WILLIAM 
Los 








PRI. 





REC. TUBE Ce 













HEATERS 














REPAIR FOR LINE-CORD 

If a line cord resistor has a break in it 
(as at X for example) a simple temporary 
repair can be effected by running a lead 
from the terminal at which ,".\" connects 
to the set, to an ordinary incandescent 
light socket and then connecting the other 
terminal of the socket to the terminal at 
which “B” is connected. Use a lamp in 
the socket which will have the same re- 
sistance (approximately) that the line 
cord had originally. Special cases may re- 











quire special combinations of series or 
parallel arrangements to get the correct 
resistance. 
>A ToA 
<— BREAK /N COR, 
B To'B” ) 
>C MAZDA 
LAMP 








I used a 25-watt, 
as a temporary repair 
25BP. This is a 


115-volt Mazda lamp 
for an RCA Model 
three-way portable and 
originally used resistance of 545 ohms for 
a voltage drop of approximately 79 volts 
AS amps. The resistance of the 25-watt 
lamp is approximately 530 ohms which is 
close enough to be used satisfactorily. The 
lamp can be mounted in any convenient 
place, preferably exposed to the open air 
it possib le. 
Harry. A, 
ig ollege 


F REIBERGER, 
Station, Texas 


WAR-TIME VOLT-OHMMETER 
While working in the Enlisted Reserve 
Corps radio school, we needed a small test- 
er for measuring volts and ohms. The 
school had plenty of testing apparatus, but 
when three classes had gathered in the lab 
for working out the 


government experi- 
ment sheets one would have considerable 
difficulty running around and borrowing a 


fellow-worker. 

Standard meters were of course una- 
vailable, so a pair of small Readrite meters 
(left over from a correspondence course), 
were used. 

Since batteries were as scarce as meters, a 
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meter from some 


small power supply using a 117Z6-GT halt- 
wave rectifier was built to supply voltage 
for the ohmmeter. The power supply filter 
consisted of a 5000-ohm, one-watt resistor 
and dual 20 Mid. electrolytic condensers. 

One of the meters was a 0-5 Ma, This was 
adjusted so that it could be brought to a 
zero reading (full- scale ) by means of a 
variable Bradley-ohm of about 25,000 ohms 
resistance. This was adjusted with a small 
pointer knob on top of front panel. 

The small ohmmeter will measure only 
from 2,000 ohms to 1 megohm, though it 
could be bypassed with a shunt resistor for 

lower ohm scale. The scale can be cali- 
brated by using standard fixed resistors 
and then, if desired, marking with India 
ink, turning the old scale over or using a 
new one to mark on. Although the meter is 
cheap in construction, it worked well for 
this purpose. 

The small voltmeter is a 0-50 D.C. Read- 
rite voltmeter. A 10,000-ohm, 1-watt resist- 
or increased the range to 250 volts. 

Homer L, Davipson, 
Fort Dodge, lowa. 
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QUICK SET CONVERSION 


I have seen several extensive explana- 


tions on how to convert an auto radio tu 
house use. There were several conversion 
circuits in your issue of May, 1943. Som 


of these called for installing a special power 
transformer, or even a complete pow 
pack in sets which use a synchronous rect! 
fier. Another plan needed a storage battery 
charger and supplied the radio with 6 volt 
D.C., the same it had from the ca 
battery. 

The simplest method used a 115 to 6-volt 
transformer. Using this system, I converte: 
a set for home use in 20 minutes with onl 
a toy train transformer which was lying 
around in the junk box. 


as 


First I removed the vibrator and inserte:! 
a wire jumper to supply 6 volts A.C. to the 
primary of the set’s power transformer 
Then I hooked up the 6-volt tap from the 
train transformer to the regular A le 
and shield or ground. 

I turned the radio on and it started right 
up and worked beautifully. There is no hun 
and it was not necessary to add anything to 
the filter section. This would not work o: 
a set with a 6-volt dynamic speaker, but 
my set has a PM. 


The radio can be used again on 6 volts 
D.C. by merely taking out the jumper, put- 
ting the vibrator back in and disconnecting 
tLe train transformer. Try it! 

Norton E. Fautz, 
Portland, Oregon 


IMPROVING THE CRYSTAL 


Some years ago [ tried the fixed crystal 
detector in tubular form put out by the 
Carborundum Co. of America, and a little 





later tried their “Adjustable” model, 





2-VOLT POWER PACK 


transformer on this vibrator pack 
is an old 2.5-volt filament transformer, with 
a few turns taken off the 2.5-volt winding 
to change the turns ratio of ‘the secondary. 

We use a 6-volt synchronous vibrator 
with approximately 24 of the winding re- 
moved for operation on 2 volts. It works 
very well, 

Using the smallest parts obtainable, 
can be made into a very compact unit. 


The 


this 


Eucene R. GuTCHMAN, 
Ft. Benning, Ga. 
(The 0.1 condensers may have to be 


changed for other values, depending on the 
individual transformer and vibrator used. 
The correct capacity is that which gives 
least sparking at the vibrator points and 
lowest “A” battery current. —Editor) 
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claimed to be permanently sensitive. Suc- 
cess was indifferent, and the crystals were 
abandoned. 

Recently I got out the old carborundun 
crystals and started a few experiments. The 
old fixed crystal was supposed to have “five 
pounds contact pressure.” I removed the 
cap with the adjusting screw, mounted the . 
tube in a vertical position, soldered a lig 
flexible pigtail to the brass side of ‘ 
chromium-plated brass slug and let the slug 
rest on the crystal with its own weight on 

I find this to be a great improvement over 
either the fixed or adjustable types, and 1 
it regularly. I sometimes lift the slug by 
pigtail and rotate it a little, or jar the s 
to revive sensitivity, but this need only be 
done at rare intervals. 

In short, I find that chromium-on-c 
borundum, with light pressure, the most 
satisfactory crystal. 

=. -&. 


Elstow, 


SMITH, 
Sask. 


QUICK TRANSFORMER CHECK 


Connect a 15- or 20-watt 115-volt la: 
in series with test leads and the line. If | 
transformer good the lamp will light 
dim on the primary and will not light at 
on the high-voltage secondaries. It wi 
light very bright on the filament winding: 
Also test from each of the windings to tl 
laminations to see that none are ground 
If the transformer is shorted the lamp wil! 
light up to full brightness on the primar) 

H. G. Quape, 
Houston, Texas 
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Available Radio-Electronie Literature 


Manufacturers’ bulietins, catalogs and periodicals. 
A NEW SERVICE FOR RADIO-CRAFT READERS: In order to save 


your time, postage and incidental work in writing a number of letters to 


the 


On your letterhead (do not use postcards) 
It is only necessary to give us the numbers. We 
will then send your request directly to the manufacturers, 
will send their bulletins or other literature 


various bulletins offered, proceed 


ask us to send you the litera- 


who in turn 
directly to you. 














112—TUBE SUBSTITUTION 
TORY, for emergency servicing. Issued by 
the Radio Corporation of America. A list- 
ing of 304 RCA receiving tube types, with 
(in most cases) one or more tubes which 
can be used as replacements. The complete 
list includes more than 2,000 possible sub- 
stitutions. 

Special considerations involved in a given 
substitution are indicated by a number code, 
indicating space limitations, filament volt- 
age or current changes, wiring and socket 
changes. 

The RCA Tube Classification Chart 
which appears in their tube manual is also 
published in a double-page spread (81% x 
12 inches) -ewhich makes for easy reference. 
Suggestions and calculations for adding 
series and shunt resistors to a heater string 
—with diagrams, are included.—Price 10c. 


DIREC. 


113—CATALOG 128. Radio City Products 
Co. A 19-page catalog illustrating and de- 
scribing such of the company’s models as 
are available to regular commercial pur- 
chasers with the required priority ratings. 
Other models not listed are stated to be 
available for the Armed Forces and con- 
tractors to the Government. The instru- 
ments listed include Insulation Testers 
(reading to 10,000 megohms), Limit 
Bridges, Electronic Voltmeters and a num- 
ber of electronic and other Multitesters.— 
Gratis to interested parties. 


114—CURRENT-REGULATING COMPEN- 
SATOR, for G-E Thyratron-Welding Con- 
trol. A 4-page bulletin discussing current- 
variation problems in welding and describ- 
ing the application of the G-E CR7503- 
D160 control. Characteristic curves show- 


ing small variations in welding current for 
changes in line voltage, power factor or 
impedance are included.—Gratis. 


115—JFD BELT AND BALLAST BOOK, 
published by the JFD Manufacturing Co. 
Brooklyn, N. Y. 

A 4x6%-inch brochure of 97 pages, de- 
scribing the applications of the company’s 
belts and ballast tubes. A complete list of 
modern radios is given, with the JFD belt 
number suitable for replacement. Another 
list of all ballasts is given, with the JFD 
replacement type and instructions on remov- 
ing pins on the new ballast. This list is 
lengthy, covering 35 pages.—Price $1.00. 


116—THE INSIDE STORY OF DRY BAT- 
TERIES. National Carbon Co. A 48-page 
booklet on the history, theory, construc- 
tion and use of dry cells. 


A considerable amount of space is given 
to theoretical considerations, with num 
bers of figures using water-tank analo- 
gies to show increase and decrease of vol- 
tage, amperage, cell life cut-off points with 
different battery connections. The chemi- 
cal action in the battery, which produces 
the electricity, is also fully discussed, with 
several understandable diagrams. 

Ten pages are devoted to characteristics 
of dry cells under practical conditions of 
use and shelf storage, and a number of 
pages to illustrations and 

f “Eveready” cells of different types, with 
cut-away views of the internal construc- 
tion. The same cut-aways appear in num 
bers throughout the other chapters, and 
are an excellent feature of the book.— 
Gratis. 


UNCLE SAM WANTS YOUR IDEAS 


The National Inventors Council of the 
Department of Commerce in Washington 
has recently asked for another lot of ideas 

potential value to the war effort. Of 
particular interest to Radio-Craft readers 
ire two ideas, the solution of which will 
not only save many lives but will appre- 
cig iably shorten the war. The two ideas fol- 


dl) A GAS MASK THROUGH 
WHICH THE VOICE CAN BE HEARD 
CLEARLY, (A lip mike or some other 
mike will come to mind here, but the trouble 
is that an amplifier and other radio equip- 

nt is needed, while the War Department 
an ) doubt requires a purely acoustical device 
in conjunction with the gas mask.) 

(2) AN OPTICAL METHOD OF 
DISTINGUISHING BETWEEN NAT- 
URAL GREEN AND ARTIFICIAL 
GREEN. (Electronic experimenters will be 
interested in the solution of this problem 
which most likely can only be solved either 
by pure photographic methods whereby a 
cial photographic plate can differentiate 
bet ween artificial and natural green vegeta- 
tion, or otherwise by electronic means 
whereby a special photo-electric cell can 
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make a distinction between the two colors.) 

Other ideas wanted include: 

A MEANS OF CONTROLLING AN 
OUTBREAK BY FIRE IN TANKS 
FOR A SUFFICIENT LENGTH OF 
TIME TO EVACUATE THE MEN IN- 
SIDE THE TANK. 

A LIFE-VEST WHICH CAN BE IN- 
FLATED AUTOMATICALLY AND 
TURN AN UNCONSCIOUS MAN ON 
HIS BACK IN CASE HE IS THROWN 
OVERBOARD INTO THE WATER. 

A DURABLE COATING WHICH 
COULD BE APPLIED IN THE FIELD 
TO REDUCE THE GLARE FROM A 
GLASS SURFACE. 

The council, which has sifted some 200,000 
ideas since it was formed in 1940, reported 
that one of the suggestions accepted was an 
electrical firing device for the “bazooka” 
rocket weapon. 

Another idea accepted was a simple sig- 
naling mirror for saving men adrift at sea. 
Now standard equipment on all lifeboats and 
rafts, the mirror has two fine crossed lines 
through which a person can aim a signal 
at a distant plane. 


descriptions | 





. PORTABLE 
TUBE CHECKER 


Tis portable G-E Tube Checker con- 
tains sockets for all American tube 
types ... provides practically a com- 
plete service shop of tube analyzing 
equipment. Equipped with the inge- 
nious PMT Circuit Switch, this 
instrument is just one in the new 
General Electric line of Service TEst- 
ING EQUIPMENT. 

Among the other sturdy G-E units 
available for testing electronic circuits 
and component parts are: G-E uni- 
meters, audio oscillators, oscilloscopes, 
condenser resistance bridges, signal 
generators and other utility test in- 
struments. For complete details about 
these accurate instruments, please fill 
out the coupon below.... 


FREE 
CATALOG 


ELECTRONICS 
DEPARTMENT 

GENERAL ELECTRIC CO, 
Schenectady, N, Y, 

Please send, without obligation to 
me, the General Electric Testing In- 
strument Catalog, R-7 (loose-leaf), for 
my information and files. 


Name 





Company 


Address 





GENERAL @ ELECTRIC 


177-c4 
Electronic Measuring Instruments 


619 
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io-Electronic Circuits 


* Prize Winners In Relay Contest * 


FIRST PRIZE $5.00 . .. 


RICHARD GRAHAM 


HONORABLE MENTIONS—1 YEAR SUBSCRIPTION 


FRANK RENNER, ROGER MARSH, JOHN 


TWO RELAY CIRCUITS 
Here are 
resistance 


- my ideas for substituting a low 
relay for the unobtainable high 
resistance type. The first illustration shows 
the answer to the problem when A.C. or 
pulsating D.C. is used and the.second shows 
the hook-up when only D.C. is to be used. 
In the first case the primary of a univer- 
sal output transformer is matched to the for- 





A few of the entries will have to be 
printed in the August issue because of 
lack of space. The prize winning solu- 
tions of Bottleneck No. 2 will be an- 
nounced in our September issue. 
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mer relay (high resistance) while the sec- 
ondary is matched to the low resistance re- 
lay, solving the problem. 

If the relay is to be used on pure D.C, 
the problem is a little more complicated. The 


negative side of the relay voltage goes to the 
grid of the 43. The tube is biased so that 
current flows until the relay voltage is put 
on the grid. When this happens, the plate 
current of the 43 is cut off. As before a 
matching transformer is used. Line voltage 
(A.C.) is applied to both plate and fila- 
ment and is induced in secondary to actu- 
ate the relay. 

RicHArp GRAHAM 

Teancck, N. J. 


(A simple and effective substitution. How- 
ever, it might be better to bias the 43 to 
cut-off without excitation and connect the 
positive end of the incoming voltage to grid. 
In this way, the low-ohm relay will remain 
open when there is no incoming voltage 
across XX. With a D.C. voltage at XX, the 
relay will close. These conditions are the 
same that would be obtained were we to 
actually use a high-resistance relay. It is 
comparatively easy to obtain relays that will 
operate on the large plate current of a pen- 
tode. Thus in many cases the relay can be 
inserted directly in the plate circuit, and no 
matching transformer is needed.—Editor) 


A CLEVER “DODGE” 


Here is my answer to bottleneck No. 1. I 
have constructed a high-resistance and sen- 
sitive relay from a 12-volt Dodge cut-out. 

The original winding was removed and 
another put on. I used the wire from the 
secondary winding of an old spark coil. I 
did not count the turns, it is not necessary. 
The coil was wound about 34” thick and 
the full length of the core. 

The above costs nothing to make, takes 
about an hour to assemble and works per- 





G. RICKERT 
fectly. It takes about 1 or 2 Ma of current to 
close the points. Arm (A) can be bent for 


less spring-tension. 
FRANK RENNER 
Nobleford, Alberta, Canada 


FROM AN OLD prague neon 


Any transformer, choke or coil, with th 
desired resistance plus a suitable pole piec: 
can be used for this relay. I used a Lane 9 
pull unit. 

Stack all the laminations as per the draw- 
ing. © armature can be made from any 
suitable bar or strap iron. I used a piece oi 
sheet steel. For contact points I salvaged 
the points from discarded vibrators. These 
I removed from the old unit with a punch, 
mounted them on the new armature by drill- 
ing a hole and then peening the point to the 
armature. The stationary point can be 
mounted in any convenient way. 

There are several ways to make the pivot. 
It can be either a knife or bearing type. In 
my case I found it convenient to use the 
balance-wheel assembly from an old alarm 

clock. Part of the clock frame surrounding 
the pivots was used to mount the armature 
on the coil. The balance-wheel was removed 
trom the shaft, but the balance-wheel spring 
was left on to provide some of the tension 
and also complete the electric circuit, as is 
done in meters. 


he 


The tension spring is hooked on the arma- 
ture by drilling a small hole. (I used four 
holes spaced ¥ inch apart for different ten- 
sion adjustments.) The spring should be 
very light. The adjustment screw is po 
explanatory. Use one with a fine thread, and 
you can get a hairline adjustment. A back- 
stop must also be provided so that the arma- 
ture cannot move too far away from the 
coil. This may be threaded and will also act 
as a sensitivity adjustment. 

Measurements have been omitted inten- 
tionally, because these will depend on the 
material available. The coil was also omitted 
to make the drawing clearer. 
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This relay is made from an old Dodge cutout—A 2-tube relay, described on opposite page—An old transformer supplied ‘material for this. 
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Incidentally, my relay has two resistances, 
1,000 ohms if only half the push-pull wimd- HALLICRAFTERS ve HALLICRAFTERS 
ing is used, and about 2,000 ohms if it is all 
used. 


Jinnah, Penna, RECEIVER HEADQUARTERS 
A 2-TUBE SOLUTION for the Nation 


I have successiully used the following 
B crore the war Bob Henry served the amateurs 


substitution for the high resistance relays 
which are impossible to obtain. I use a D.C. 

as the world's largest distributor of communications 
recesvers. 





amplifier of the type shown, using an in- 
put resistance of the value desired, and 
enough current is available in the plate cir- 
cuit to operate a low resistance relay. 





“» 
aay 


Now Henry Radio is Hallicrafters receiver head- 
quarters for the Nation at war. Hallicrafter Re- 
ceivers can be supplied on AA-I! priority. | can 
usually supply SX-28s at $179.50, SX-25s at $94.50, 
ee and PM-23 speakers at $15.00 at once. It takes 





to The type of tubes used is not critical, the 
“tom only requisite being that they draw enough 
: plate current to operate the relay available. 
Rl and R2 should be equal, their sum being 











SYALAVYUDITIVH ¥F SYAILAVYDITIVH * 











whatever value is required in the circuit longer to supply other models 
u ees . ° 
where this unit is to be used as a relay sub- COMPLETE 
stitution. R3, the bias resistor, should be Soon, it is hoped, non-priority orders can be filled 
ER calculated for the tubes being used. R4 can STOCKS and Bob Henry can become again Hallicrafters 
be from 1000 to 50,000 ohms, depending | I have in stock NC- h . 
, y 5 | eadquarters for the nation at peace. 
th upon tubes and relay used, and should be | —_ ee oo 9 P 
ect . tt ‘ ' ans , a ae and some Hallicraft- . ' 
i ‘ high enough wattage to stand the load. as euetitiin aoe | have stores at Butler, Missouri, and at 2335 West- 
si- R4 is used to compensate for any unbal- for immediate deliv- wood Blvd., Los Angeles 25, Calif. 
ance in the tubes, and should be set so the | ery on priority and 
LW relay is in opened position when there is no a 
89 coisas S | without priority: me- : —" 
any input voltage. | | ter rectifiers $1.95, Your orders and 7 
: of RocerR MARSH transmitting tubes, quirtes are invited, 
cl 3 El Monte, Colit transformers, resist- 
ped =f seonte, Cauiy, | Ors, condensers, pan- 
ese | els, chassis, etc. Your B b al 
ich & orders and inquiries Oo enry;, W9ARA 
‘ill. | invited. 
I | — | HENRY RADIO SHOPS 
ue Canada has appointed a Committee on 
be Broadcasting to investigate that country’s Butler, Mo. and Los Angeles, 25, Calif. 
radio set-up, report on complaints—chief- 
vot. ly by independent broadcasters in compe- os P 
. = . Ay - . ” 
In JM @ tition with the government's Canadian WORLD’S LARGEST DISTRIBUTOR OF COMMUNICATIONS RECEIVERS 
the Broadcasting Corporation—and make sug- 
arm gestions for future improvement. * * * > 4 * * * * oe of * 
ling 
ture eT ee renee . = ‘ 
ved 
ring 
sion 
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Find radio faults with a new simplified method. 
Repair radios in minutes instead of hours. Revo- 
lutionary, different Comparison technique permits 
you to do expert work almost immediately. Most 
repairs can be made without test equipment. 










COMPLETE 


$450 


ONLY 


SPECIAL OFFER 


iten- 
the 
itted 





















— Simple point-to-point, cross-reference, circuit READ THE DETAILS 
suggestions locate faults quickly and easily. 
Learn trouble-shooting short-cuts; find any radio fault 
= with ease. Follow the tests shown on 16 large circuit blue- 
2 
= prints. Over 1,000 practical repair hints. Hundreds of 
a simplified tests using a 5c resistor and any filter condenser. 
o” Introductory material for beginners and to serve as review 
4 for experienced radio men. Several chapters on test equip- 
= ment. Complete plan in manual form, 112 pages, 8% x11 
z inches. Sold on no risk trial. Money-back guarantee. 
= aa Se Se SS SS SSS SS SS SS SF SS SS SF BS Se Se ee ee ee eee 
- ' 
a ' 
: Mow 1066 Edition | SUPREME PUBLICATIONS: 
, 
ENT 8 ‘ a 
“ REPAIR ANY RADIO ' 328 S. Jefferson St. Chicago 6, Illinois 5 
' 
IN MINUTES — NO TESTERS NEEDED ; Ship postpaid the new complete Simplified Radio Servicing by #8 
Learn how to locate the source of trouble in any radio without equipment. § COMPARISON Method manual for 10 days’ examination. I am enclos- @ 
Make necded tests, measure voltage, trace the signal, by using only a g ing $1.50, full price. I must be entirely satisfied or you will refund ® 
resister, small condenser, and a crystal detector. Inject signals without g ™Y total remittance. ' 
any signal generator. Test parts by the new Comparison method. Test tubes 1 . s 
| wit hout equipment. Repair any radio expertly following illustrated, simpli- 4 NAME: ..cccccces COR ee eee meee sere eee se sees eessseesessseesteesees ' 
! me plans. Improve your radio servicing Ray Examine and apply the g . 
"this lan for 10 days without obligation or risk. Send coupon today. © ADDRESS: .cccccccece bbdnsndeeehnessbasssseredeeonthenenesseners 4 
is. 
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FRANK FAX 





If you need a good service kit, take a 
look at these. They are available at low 
cost because Sylvania orders them in 
quantity. Send for yours now while it is 
still in stock. 





SERVICE KITNO.1 is sturdy in construction, 
has black leatherette covering, metal fittings, 
handy tool tray and neat professional ap- 
pearance. Measures 10 x 17 x 7 inches. 
Makes service calls easier to handle. Price: 
$3. Also Service Kit No. 1A. Same as Kit 
No. 1 except covered in black and white 
airplane cloth instead of black leatherette. 
Price: $3. 


SERVICE KIT NO. 2 has the same quality con- 
struction but is roomier. Measures 14 x 22 
x 8 inches. Many servicemen put both kits 
to good use. While they last: $5. 





If your Sylvania distributor does not have 
service kits in stock, send your order to 
Frank Fax, Sylvania, Emporium, Pa. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


RADIO DIVISION 
622 
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equipment supplied free in most cases by 
| the hams, operated by them in practically 

all cases, the WERS stands ready to sup- 
| plement public wire facilities should they 
| tail in an emergency. 

Licensing of amateurs was suspended 
after December 7th, but at the request of 
the War and Navy Departments the issu- 
ance of new operators’ licenses was resumed 
early in 1942. The services advised the 
FCC that classification of men for Navy 
and Army radio duty is facilitated greatly 
| if such persons who are qualified to hold 
a radio operator license are in a position 
to verify the fact by exhibiting the license. 

Despite the present unsettled stage of the 
war, considerable discussion is under way 
concerning the post-war allotment of fre- 
quencies. Greater interest than ever is 
shown in this complex question for several 
reasons, outstanding among them being the 
prominent part communications has played 
in the present war, and the tremendous 
promise of things to come in the radio and 
electronic field. Unfortunately, the general 
idea among commercial interests, and most 
foreign governments, is to make their indi- 
vidual gains at the collective expense of 
the radio amateur. For the obvious reason 
that he is least able to protect himself, the 
ham becomes the most attacked individual 
at every international radio conference. It 
is a known fact that only the farsighted 
and staunch support given the amateurs 
by the Federal Communications Commis- 
sion at Cairo, last of the international gath- 
erings, saved the remaining ham frequen- 
cies. The sympathetic supervision and en- 
couragement offered the amateurs by the 
FCC has enabled their number to grow 
to more than 60,000 licensed hams. This 
is convincing progf that the government 
recognizes the value of the radio amateur. 

The amateur has in the American Radio 
Relay League an intelligent, active, and 
respected organization which acts as the 
official spokesman for the majority of 
licensed hams. But the ARRL has neither 

















| U. S. OWES DEBT TO RADIO “HAMS” 





(Continued from page 601) 


the finances nor the influence to fight the 
battle of the radio amateur alone. The most 
vital force in America is public opinion. 
The record made by American hams in 
this war will be of great value to him in 
the future, as it has established his repu 
tation more firmly in both military and 
civilian opinion. 

At the present time, the status quo is 
in no danger because of general war-time 
restrictions, but the day may not be far 
off when a concerted drive may be necessary 
to counteract the highly organized vocifer 
ous lobbies of the commercial radio con- 
cerns. 

Foreign governments have given far less 
encouragement to the ham than ours. This 
is due partly to economic conditions and 
partly because it is the will of the large, 
generally monopolistic, radio interests 
Greedy for the space, whether they can us: 
it or deserve it, most foreign powers look 
upon the radio experimenter as a potential 
criminal. It is noteworthy that our present 
enemies were among the worst in thei: 
suppression of amateur activity, though 
some United Nations countries were by no 
means blameless. Japan has been the ama- 
teur’s Enemy No. 1 for many years. The 
refusal of intolerant governments to recog- 
nize the rights of the amateur might be 
used as a wedge to hold the door open on 
countless destructive proposals. Experience 
has shown, however, that the United States 
can be adamant in its arguments that our 
cooperation is more than necessary in any 
frequency allocation plan. 

Today many of the technical improve- 
ments do come from laboratories, but com 
mercial experimentation did not start until 
the amateur showed it would be a profitable 
venture. The greatest proving ground in 
the world for radio equipment is the ham 
field . . . and the fact they have done their 
work well is proven by the quality of our 
commercial equipment. 


With tens of thousands of service men 
returning to private life with a new curi- 
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Members of the WERS take the FCC oath of secrecy during a demonstration in New York. 
Many active WERS members are amateurs, and the equipment is provided by their ingenuity. 
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osity about radio there is bound to be a 
tremendous expansion in the ranks of our 
60,000 licensed amateurs. The radio ama- 
teur on the basis of his record should not 
only retain his present frequencies; 
should be granted additional space. In the 
scramble for frequencies what private com- 
pany will offer in its brief such a claim 
of public service to the nation, absolutely 


he | 


free? FM stations, television, facsimile, and | 
such are all organized for profit, they offer | 


at best a good dollar-for-dollar return. 

We look forward to a post-war future 
in which the amateur will repeat his per- 
formances in the 200-meters-and-down re- 


gion, to which he was exiled in 1912, and | 


those of that mad period in the mid- 
twenties, in which he blazed the trail from 
160 meters to 20, followed closely by the 
research departments of commercial com- 


munications companies, who, with all their | 
resources and facilities, lagged behind un- | 


til the ham pointed out the way. One-meter- 


and-down is the new field, and those who 
know him best have no doubt that the | 
American ham will distinguish himself | 


here as he has done all the way down the | 
kilocycles, at all times turning his occupa- | 


tion of the new spectra to the public inter- 
est in time of peace and to government 
service should war conditions ever again 
arise. 

The amateur has been one of the nation’s 
best investments in the past and if he be 


given space to expand his hobby so that he | 


may give proportionately greater service 
to the nation in war and in peace, will pay 
the United States a tremendous dividend. 


PROGRESS IN INVENTION 


(Continued from page 612) 


conjunction with the cathode, an effective diode 
circuit is formed. The signal is thus detected, and 
after filtering through choke coil L and condenser 
C, the audio frequency appears across R3. 

The audio signal is thus presented across the 
control-grid and ground and amplification takes 
place again. The amplified A.F. is developed 
across L2, C2, R2, which are of suitable dimen- 
sions, and may then be passed on for further 
amplification or to a loud-speaker. 

Fig. 2 shows a circuit adapted to VTVM meas- 
urements. The voltage across Zl is amplified by 
the pentode, appearing across Z2 at the output. 
This voltage is applied to the suppressor which 
in conjunction with the cathode is an effective 
diode. 

The pulsating voltage is filtered out by R2, C2, 


i and the resultant D.C. is applied to the control 


grid thus varying the position of the operating 
point on the characteristic curve. The decrease 
in average plate current is shown on the meter 
M 


Rl is designed to operate the effective diode 
at some desired value of bias, thus delaying the 
action of the grid detector until some definite 
signal amplitude is attained. 

The device was invented by Frithiof B. Ander- 
son, of Oakhurst, N. J., who recefitly received a 
‘patent for it. The patent has been assigned to 
the Bell Telephone Laboratories. 


FORMER RADIO MAGAZINE 
EDITOR PROMOTED TO MAJOR 

Capt. M. Harvey Gernsback, former 
associate editor of RApIO AND TELEVISION 
magazine, has been promoted to the rank 


@ of major, it was announced by the Signal 


Corps at Fort Monmouth, N. J., last month. 

He is chief of the Radio, Wire and Mis- 
cellaneous Division in the Fort Monmouth 
Signal Corps Publications Agency, which 
produces training films and literature for 
communications troops. 

Inducted into the army in January, 1941, 
Maj. Gernsback was graduated in the sec- 
ond class at Signal Corps Officer Candidate 


#>chool at Fort Monmouth in January, 1942. 


le was promoted to first lieutenant in 
July, 1942, and to captain in March, 1943. 
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HARRISON HAS IT! 


FOR URGENT 
WAR WORK— 


HALLICRAFTERS 


RECEIVERS AND 
TRANSMITTERS 
TUBES 
CONDENSERS 
RESISTORS 
TRANSFORMERS 


AND THOUSANDS OF OTHER 
CRITICAL ELECTRONIC PARTS! 


PURCHASING AGENTS— 


Call upon us for your high pri- 
ority requirements of equipment 
and components for your produc- 
tion and development work. 


We usually have it in stock! 


a 
RADIO 


11 WEST BROADWAY 





Phone WOrth 2-6276 


FOR THE 
HOME FRONT— 


CODE PRACTICE SET 


Buzzer and key, heavily nickel plated, of single 
unit construction, mounted on wood base. Ad 
justable high frequency pitch. Complete with silk 
covered cord, in attractive box with code chart 
on cover, Works on one or two flashlight or dry 


 Pestpaid—$2.45 
6L6G First grade, $1 37 ea. 


TUBES , meter tested, 3 for $3.75 


ully guaranteed postpaid 


DYKANOL CAPACITORS 








Cornell-Dubilier oil filled, hermetically sealed 
metal cased condensers. 4 mfd. capacity. Rated 
at 220 Volts AC working, will stand over 600 
Volts D¢ Ideal for amplifiers, receivers, powe 
packs, etc. (Filtering action equivalent to 12 
mfd. electrolytic but with better safety factor 


$2.25 (3 or more shipped postpaid 


P. M. DYNAMIC SPEAKERS 


5 


5 inch, with output transformer to 
match single plate of 8000 ohms $1.95 


longer life) 


(Not Postpaid) 


Immediate delivery of the above items, without 
priority, while quantities last. Place L-265 or 
SEND REMIT 


V-3 certification on your order. 4 
TANCE WITH ORDER, TODAY! (Money back 
if not satisfied.) 


ARRISON 


CORPORATION 
NEW YORK CITY 7 
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INSTRUMENT DELIVERIES! 


War work has expanded Triplett production far 
beyond previous capacities and, with the experience 

ears of instrument manufactur- 6 
he Instruments coming off the 


of more than forty 
ing, has bettered ¢ 
production lines. 


Now—better instruments are ready for 
use. Place your orders, at once, with Triplet— * 
headquarters for instruments made to one fine 


standard of engineering. 


D’Arsonval Moving Coil D.C 
Instruments 


Double Iron Repulsion AC 
Instruments 

° meter A.C.-D.C. 
eneral Electrodynamome 
R.F. and Rectifier Types, 
Sizes 2” through 7” 


TRIPLETT ELECTRICAL INSTRUMENT CO. 


BLUFFTON « OHIO 
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HERE’S THE ONE PRACTICAL 
WAY TO REALLY LEARN 


RADIO 


ELECTRONICS 
and TELEVISION 


FULL RADIO SET SUPPLIED 








’ TECHNICAL 
KNOWLEDGE 


Vv SKILLED 
HANDS 


GET READY FOR BiG EARNINGS 


Here’s your big chance to get ready for a wonderful future 
in the swiftly expanding field of Radio-Electronics 

CLUDING Radio, Television, Freq Modulation and 
Industrial Electronics. Be wise! NOW the time to start. 
No previous experience is necessary. The Sprayberry Course 
Starts right at the beginning of Radio. You can’t get lost. 


I'll Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 


The very same Radio Parts I supply with your course for 
gaining pre-experience in Radio Repair work may be 
adapted through an exclusive Sprayheiry wiring procedure 
to serve for complete, fast, acc * Radio Receiver trou- 





ble-shooting. Thus ur y methods you do not 
have one cent of oulliy for tured Test Equipment 
which is not only expensi ree. 


Prepares You for a Business of Your Own 
or Good Radio Jobs...Civilian or Military. 
My training will give you the broad, fundamental prin- 
ciples so necessary as a background no matter which branch 
of Radio you wish to specialize in. 
I make it easy for you to arn 
Radio Set Repair and Installation 
Work. I teach you how to install 
al 

















and repair Electronic Equipment *@ ElLecr, 
Get the facts about my Training ortennn 
now. All features fully explained om 





in my big illustrated catalog. 








4 
7 , 
® SPRAYOERRY ACADEMY OF RADIO ' 
1 F. Sprayberry, President 4 
1 en 500TG, Pueblo, ge 7 
e Please rush my FRE copy of How to MAKE § 
MONEY in RADIO, iL ECTRONIC S and TELEVI- g 
§ SION 1 
' 
Ix s 
1 Name ..... ABO. cos 4 
I i iis uate ukdadekd ode cabncemnaaranuaen : 
4 
Re ere ‘ 
e (Mati in plain envelope or paste on pemny postcard) ' 
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INDUSTRIAL ELECTRONICS 


1 suitable frequency. Such a combination 
not only severs flesh but also sears the 
freshly exposed tissue as it moves along, 
thereby bringing about coagulation and 
establishing a high degree of thermal sani- 
tation. The bloodless operation has finally 
become possible and soon we shall see many 
other purely electronic devices entering the 
operating room, 

Bay one thing, there is likely to be some 

rm of electronic anesthesia developed 
from electronic shock therapy. Although it 
is not generally known, a large number of 
the unsuccesstul cases operated die not from 
the op ration itself but from complications 
tré iceable to the anesthesia, principally ether. 

“Ether pneumonia” is one of the most com- 

mon ill effects and perhaps the most fatal 
of post-operative complications resulting 
from anesthesia. It is even possible that 
purely electronic equipment will be able 
to produce local forms of anesthesia. An- 
other great advantage of complete anes- 
thesia with the aid of electronics will be 
the total absence of nausea. 

Naturé ally there has been a great deal of 
hope that electronic equipment of some sort 
may one day be found to eliminate cancer. 
The princi val electronic devices employed 
today in this perennial search are the X-ray 
and the cyclotron, the latter a new hope. 

Not so well known, however, are other 
forms of electronic equipment that might 
come to be of tremendous importance in 
this fight for life. For one thing, better 
diagnostic methods must be developed if 
the battle is to be fully won. The early 
stages may be corrected either with radium, 
X-ray or the knife. But in a place like the 
stomach or — of the intestines, diag- 
nosis is extremely difficult and uncertain. 

The sameateetlan of sensitive electronic 
a capable of measuring as little as 
0.1 millivolt with agooinr od has brought new 
possibilities to the medical profession. The 
employment of such equipment now makes 
the measurement of stomach potentials very 
easy and, curiously enough, it has been dis- 
covered through the use of such equipment 
that these voltages vary between 0.1 and 
0.50 millivolts. The variations in voltage de- 
pend upon the condition of the lining of the 
stomach. When these readings are taken 
during digestive activity there is a voltage 
for a normal stomach, one for an ulcerous 


























































(Continued from page 593) 


and one for a cancerous stomach. The re¢ 
ings are taken with a vacuum-tube amy 
fier associated with a pen recorder me 
anism. Such experiments have been goi 
on for a long time and the perfectior 
a marvelously new and accurate _e lost 
equipment appears to be near at ha: 

An electronic microvoltmeter shen st 
greater possibilities. The differences 
voltages generated by the healthy as cor 
pared to the malignant stomach are rel 
tively large and therefore the equipn 

mentioned will be lim ited to diagnostic w 
poe a with the stomach only 

It so happens that voltage changes 
other parts of the body also indicate chang 
leading up to malignancy. So far this 
vestigation has been limited to the brea 
of mice and it has been discovered that cer- 
tain voltage variations of tissue indicate 1 
a malignancy will appear sooner or lat 
Such determinations may be made mont 
before any other diagnostic method can 
used, 

In short, 
points to a certain section of tissue an 
in effect, that in April, 1945, a cancer | 
appear here. This is perhaps the most 
promising of all clues now being inve 
gated by those associated with cancer re- 
search. It would appear to be very « 
to the development of some sort of prevent 
tive therapy. The question before the 
searchers today is “What causes this chi 
in voltage in tissue that has become 
— le to malignancy ?’ 

Gradually 
is demonstrating that the human system is a 
vast chemical apparatus and that its chemis- 


this sensitive electrical met! 








try, as anyone familiar with electronics 
might expect, is invariably associated 1 
voltage changes. This is a phenomeno 


the interchange of valence electrons and— 
while perhaps a bit more complicated at 
times—the chemistry of the human systen 
is no different than that of industry. 
Although electronics has great promise in 
a number of fields, it would appear tl 
one of the greatest is in the medical field or 
electro-therapeutic development. The time 
will come when every hospital must, have 
one or more electronic engineers to watch 
over and use the enormously sensitive and 
complicated devices that are now taking 
form in laboratories all over the world 


























Suggested by: PARKER RADIO SERVICE, Pittsburgh, Pa. i 
"Chuck de jewels, Spike, and get dat 12SA7 outta da midget!" 
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THE RADIO ROCKET § (( otinued from page 594) ELEC TRICITY 
om rocket launcher if it stays at the same point for any length of “For Any Yot Anywhere 


ne. For that reason, a caterpillar tractor is used so that the 
it can quickly move to another location if necessary. The cover 
ilustration also shows the mode _ot launching one of the ge For a dependable source of electricity on projects 
rockets from its rack. They are fired electrically by means of a * ; . ae 
enest device aher ther ave been corsets eland. This ie remote from commercial power, Onan Electric I lants 
' tea ‘i : are proven leaders in the field. More than half of 
standard es today. : : ee a the Armed Forces’ total requirements for Power 
4 Phe Radio Rocket may be equipped with a transmitting and 5 lsagroregy She ay aed ™ sen 
eiving aerial which trails behind, as shown in the illustrations. ‘ y se 
lhis, however, is not absolutely essential and it is probable that 
the perfected Radio Rocket, actual aerials may be dispensed 
th. One of our illustrations shows the construction of the rocket, 
which in addition to its warhead, also contains a gyroscope, neces- 
sary to keep it on its course. In addition, it carries a radio trans- ’ : ; - . 
mitter and a receiver. Over 65 models, ranging in sizes from 350 to 
Both the transmitter and receiver are very light and are oper- 35,000 watts. 50 to 800 cycles, 110 to 660 volts, 
ated by means of special batteries installed in the rocket. At the ‘A. 6 to 4000 volts, D.C. 
moment of launching, the transmitter goes into operation auto- : - ++. also dual A.C.-D.C. out- 
matically. On a special short wave, it transmits a pulsating fre- put types. 
quency which is easily picked up by two ground radio units, shown : Descriptive lkeratare 
in our illustration. Using automatic triangulation means, the _ taemeiia an ob 
radio truck “A” and truck “B” plot the course of the rocket : ' rs “ a D. W 
accurately during its flight. With electronic instruments the actual i : ONAN & SONS. 
flight of the rocket can be observed visually on a special map 735, 5 a oe 
whereby a moving light-spot illuminates the exact course the ' >. * ies ama ye 
rocket is taking. Should it get off its pre-determined path, its } P i - alte t ane at 
flight is instantly corrected from the ground radio truck “B.” . a sions : 
This truck sends out a special radio wave—also on a short wave 
requencv—continuously from the instant the rocket is launched 
f the light-spot cn the map indicates that the rocket drifts over 
the right and consequently is off its course, an automatic 
‘rection impulse to the rocket instantly corrects its flight. This 
be accomplished wholly automatically by electronic means, 
as special photo-electric cells, actuated by the moving light- 
The flight correction is done hy radio remote control, 
reby either the movable elevators or horizontal rudders of the 
rocket can be deflected. This will then steer the rocket again on . 
to its correct course. The radio technicians in their radio truck | CRI 
visually observe if the flight of the rocket Ie _| Re a 
has been corrected sufficiently. If it has not, 
it can then be further corrected if neces- 
sary. 


It will be appreciated that the flight time 


even 100 miles is an exceedingly short one. f 


Flying at the speed of a bullet the 100 
miles take a scant 240 seconds! The means Adaptor No. Use Tube Type To Replace Tube Type 
to correct the flight of the rocket therefore 1... ee ee. SEUSS. WO... 80573 83 
must be instantaneous, otherwise the rocket 2 re a 
will not find its mark. Furthermore, the soe ee ee ee FIABL 1 we. FIZAB 
greater the distance over which the rocket ~ es ce ee we RRR «so ew eon s SS 
travels, the easier it will be to correct its SI4A7 . . . . .) F12SK7 
flight by purely electronic methods. #3573. 2... . #3525 
I have not endeavored in this article to oe. NATO. OC EDSAT 
go into many of the technical refinements =7A8 +12SA7 
and other necessary adjuncts which will 2 PG ee Pee ee 
make the Radio Rocket a most lethal oo eo ww ew we BULAG . . .  . RUAT 
weapon. There comes to the uninitiated the ceo ean es ow » FIAT 
old interference bugaboo whereby the ee: : er. 2 7 
enemy will try by jamming or by other =7B7 =|2SA7 
@radio means to veer the Radio Rocket off eee SS RS bees RS ‘i 
its course. There is, however, very little oe ee ww ww HIB . . . . . SIZSA7 
likelihood that this can be accomplished Saw @ wes « Te 2 a a os Pe 
I — pre I — —— before tee ew ee ee NAB LL... 12807 
See: ler articles on Kemote Ikadio Con- re ; )) ne. 
. 1 repeat here that it is almost impos ee a 
to interfere with a radio-remote con- coe ee ew we RIVA. www we FOXS 
rolled device of this type and I have given : 
the reasons for this in former articles. $1.25 List price, less 40° discount or 
Some writers are inclined to believe that 75 cents net, EACH 
Radio-Controlled Rocket is THE most 
ee ee =. future. — Many other types of tube adaptors available and coming in 
Kets of this type weighing many tons i 2 
n be shot over tremendous distances. They every day. 1/3 Deposit with Order. Balance of Order C.O.D. 


launched deep from within a moun- 





Gasoline driven—single-unit .... Compact de- 
sign .... sturdy construction .... sound engi- 
neering .... Suitable for mobile, stationary or 
emergency applications. 

















le where they can be effectively hid 


. i = * 
n. They are destined to take the place 
e airplane, which will no longer be 5 o 
| tor bombing purposes, seeing that 
. ng-distance_ Radio-Controlled Rocket hica Illinois 
the job much more effectively with- 1348 Newport Avenue c g° 13, “ 
y resulting loss of bombers and their 




















25,000 OHMS PER VOLT 
PUSH BUTTON OPERATED 


SPEED TESTER 


Sa ee) 





* Design proven by over 5 years pro- 
duction 

* Dual D.C. Sensitivity—25,.000 ohms 
per volt and 1000 ohms and volt. 

*® Matched resistors of 1° 


* Push button operated—no roaming 
test leads 


/o accuracy 


* Open face—wide scale 4!/4" meter. 
40 microamperes sensitivity. 


* 1 Microampere first scale division. 


SPECIFICATIONS 


0.C. MICROAMPERES: 
0-70-700° microamperes 
©.C. MILLIAMMETER: 
0-7-35-140-350 milliamperes 
D.C. AMMETER 
0-1.4-14 amperes 
©.C. VOLTS, 25,000 OHMS PER VOLT: 
0-3.5-7-35-140-350-700-1400 volts 
©.C. VOLTS. 1000 OHMS PER VOLT: 
0-3.5-7-35-140-350-700-1400 voits 
A.c. VOLT 1000 OHMS PER VOLT: 


° s. 
0-7-35-140-350- a 1400 volts 


t= VOLTMET 
-35-140-350- T00- 1400 volts 


orciaet METER 
to | aoa 46 db 


i..-d. 
0.500-5000-50.000-500.000 OHMS 
©-5-50 MEGOHMS 


POWER SUPPLY 
Battery Operated 
With the above specifications the Supreme 
Model 592 Speed Tester meets today's re- 
quirements for general laboratory use, a5- 
sembly line tests and inspection, radio and 
other electronic repair and maintenance. 


UPREM 


TESTING INSTRUMENTS 
. 









SUPREME INSTRUMENTS CORP. 


U.S.A. 


Creenwood, M 
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; more 


fact. 
| together and then separated, so that the are 











vood that several electrons have been jarred 
loose from their atoms and pulled toward 


the positive point. More ions start moving. 
These ponderous bodies bumping along 
create heat, which still further increases 
the ionization. We see a spark, a flash or 
t steady arc, depending on the amount ot 
electricity behind our high voltage 

The whole area between the two points 
is a mass of hot, ionized gas. The arc has 
been “struck.” The resistance of the air- 


space drops to a small fraction of the figure 


| for a similar distance in normal air. Heat 
and chemical activity cause new ions to be 
formed continuous ly. The electrons then 


drift from atom to atom with only slightly 
trouble than in a conductive metal. 
The arc-light takes advantage of this 
The two carbons of an are are brought 


is first struck the very small distance 
between them as they are being separated. 
Once an are is formed, the carbons 
moved further apart. 


Over 
are 


FLOW IN PARTIAL VACUUM 


Other than the electric arc, there is littl 
use at present for this conduction of i 





trons in ordinary air. The atoms in air 
are so numerous and close together that 
they tend to swallow up any electrons they 
may get from the negative point, or to 
make up among themselves any losses they 
may suffer to the positive. Extremely high 


voltages are required for current flow, and 
this flow is very erratic once started. 

If the two points are enclosed in a tube 
and a large part of the air taken out, we 
have a different situation. Electrons leaving 
the negative point may move a certain dis- 


NM 


PRACTICAL ELECTRONICS 


(Continued from page 595) 


tance through the rarefied atmosphere be- 
fore striking an atom. During this time 
they have a chance to gather some speed 
and strike with enough of a wz allop to knocl 
off one or more electrons from that atom 
Some or all of these electrons may proceed 
toward the positive point. (This point is 
called the anode, and the point from which 
electrons are emitted is the cathode, 
clectronic terminology. ) 


SPACE CHARGE AND CURRENT 

A tube of this kind is called a Crook 
tube, after the man who discovered this 
effect. He found that—with the hook-up 
of Fig. 2—as the air was nearly exhausted, 
current would start to flow, though tl 
voltage across the tube’s terminals was n 
nearly great enough to start an arc. As the 
pumping process was continued—still fur- 
ther reducing the amount of air in t 
tube—the current would increase. A point 
would soon be reached where the current 
would no longer increase, and further ex- 
haustion of the tube beyond this point 
would cause a reduction of the flow inside 
the tube. 

This drop in current puzzled Crookes, 
hut easy to understand now. The gas 
in the tube helped conduction in two wa 
lirst, it supplied secondary electrons (el 
trons which did not start from the catho 
but were released by collision). As 
number of atoms in the atmosphere of th 
tube dropped, collisions were fewer, and 
consequently fewer electrons reached the 
anode. Second, the ions, drifting slowly 
toward the cathode in search of more e! 
trons, built up a kind of positive io 
cloud, which attracted the electrons just 
leaving the cathode, speeded them up and 

for them to start out on 


is 


the 
n 





a 


— 





made it easier 
their journey. With little or no gas in the 
tube, the cloud of electrons built up in the 
space around the cathode repels any ek 


trons which seek to leave it. 


THE HOT-CATHODE TUBE 
Cold-cathode tubes have a 

We are most familiar with 

common neon advertising Small neon 

or argon-filled lamps are occasionally used 

in electronic devices (principally as voltage 


limited use. 
them in the 


signs. 


regulators or pilot lamps), and there is a 
tendency to use cold-cathode lamps in large 
fluorescent-lighting installations. Another 


t-pe of tube is much more useful than t 








Cescribed. 
This tube has a hot cathode, like an 
ncandescent lamp, If the cathode is heated, 
pear ns in our vacuum tube are en 
different. Metals “boil out” quantities of 
electrons when hot, much as boiling water 


See Fig. 3. High voltages 
to urge them to leave 
cathode—they come out themselves | 
hover in an electron-cloud in the space 
around it. Only a volt two difference 
hetween cathode and anode is needed to 
tart a drift in the direction of the posit 
anode. Tubes with a hot cathode can | 
a very high vacuum, and yet carry curt 
if they contain gas, they will 
large currents at voltages only 
of what would be needed for 
tubes. 


VACUUM-TUBE RECTIFIERS 


does steam. 
tot mecessary 


or 


pass 
a tract 


cold-cat 














Suggested by: TOM JEWETT, Clyde, Ohio 
"You heard me! | said | want a new one!" 


The greatest advantage of the hot-cathi- 

ode tube is that it conducts current y 
one way. It does not much matter which 
end is which in the cold-cathode tube. Only 
the hot element of the hot-cathode tube will 
emit electrons at the voltages at which 
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these tubes are commonly operated. If the 
electrical connections to the tube are inter- 
changed, no current whatever will flow. 
This is very important, for it makes possi- 
ble the use of this tube as a rectifier. 
Most of the electricity supplied by our 
wer companies is in the form of alter- 
ting current, which flows along the con- 
uctor first in one direction, then the other, 
ally for 1/120 second in each direction. 
is often necessary to change this alter- 
ng current to direct current, for such 
uses as charging batteries or supplying a 
dio with power. Many chemical processes 
depend on direct current, as do certain types 
of heavy machinery. The hot-cathode elec- 
tube is a simple and efficient device 
r sir itening out this alternating cur- 
nt. A tube is simply inserted in series 
ith the line. It passes all the electricity 
going one way, but stops all going in the 
other direction. As every other alternation 
is blocked off, the result is a series of 
pulses of current, all in the same direction. 
A network of choke coils and condensers 
smooths this pulsating direct current out 
into pure D.C. Fig. 4 is a rectifier circuit 
of the type used in practically all A.C.-D.C. 
radios. The part between the dashed lines 
is the filter, which smooths out the pulses, 
and has nothing to do with the actual 
rectification. 


GAS AND HIGH-VACUUM TUBES 

Rectifier tubes may or may not contain 

Where small amounts of direct cur- 
rent are required at high voltages, the high- 
cuum tube rectifier is used. Where large 
pens at low voltages are required, gas 
tubes, with cathodes of metals which ons 
a copious supply of electrons when hot, are 
used. 

Many different varietics of both types 
of tubes are used in electronics. They range 
from the tiny 6H6, which rectifies the 
sometimes infinitesimal currents in your 
radio, to giant metal Ignitrons which look 
like large tanks. The cathodes of these great 
tubes are pools of mercury (the vapor 
from which provides the gaseous at- 
mosphere for the tube), with special de- 

vices to keep a spot on the mercury surface 
hot enough to start the flow of electrons, 

1 with pumps continuously running to 

p up the vacuum in them. 

\ll radio sets use rectifiers, as do most 
other types of electronic apparatus. So do 

ny electric railroads, street-car lines and 

vays. Steel mills and crass plants 
heavy users of direct current, and many 
tallurgical operations include ‘the elec- 
lytic deposition of metal, which requires 
ct current. There are also numbers of 
hter industries in which D.C. is required, 
as electroplating, charging batteries 
electric trucks and certain types of 
lectric locomotives. Most current is usually 
duced as A.C., so rectifiers are required. 
he electron tube is well fitted for this job, 
lis fast — out all older means 
hat to D.C. In wartime the 
ronic mae is especially valuable, as 
less critical war material than the 

er rotary converter. 
re details on the operation of the elec- 
on tube as rectifier, and an exposition of 
a still more important function of the tube, 
on form the subject matter of the next 

esso 

NOTE—This series of lessons is written pri- 

marily for the man who already has a fair prac- 
tical knowledge of electricity, and possibly some 
branches of electronics. Therefore such subjects 
as alternating current and why power companies 
find it more practical and convenient to produce 
electricity in this form rather than as D.C. are 
not explained. For the benefit of any readers 
whe may not have any previous training in these 

ects, it is recommended that a good electrical 
landbook be studied, such as Timbie’s Basic Elec- 
tricity for Communications (Wiley), or Albert's 


| Fundamentals of Communication (Mc- 
. Mi}. 
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FM also is * 
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will make possible the 
stations in new 
and more effectively 











LONG-DISTANCE TRANSMISSION WITH FM 


FM transmission is practical over much 


longer distances than has 
considered possible, 
strong last month at the annual convention 
of the American Newspaper Publishers’ As- 
sociation. 


declared Major 


heretofore been 
Arm- 


‘FM is now working up to three or four 


limited 


relaying and 


rebroadcasting” and 
linking of 

networks 
over substantial areas 


dist ant trom the transmitter, he 
said, whereas only a few years ago it was 
i coverage to rela- 
Given suitable ele- 
antenna, he stated 
‘will outwork a standard 50-kilo- 
watt broadcaster in most instances”; that 
‘particularly effective for Pro- 


man) 
“more cheaply 


than the present transmission over wire 
lines.” 


Major Armstrong urged the publishers 


to enter the FM radio field and furnish a 
wide public service to their communities 
“communities which could never hope t 
have a station in the 


standard broadcast 








PATENTS—TRADE MARKS 


Booklet concerning Inventions & Patent 
Form “Evidence of Conception” with in- 
structions for use and “Schedule of 
Government and Attorneys Fees’’—Free 
LANCASTER, ALLWINE & ROMMEL 

Registered Patent Attorneys 


436 Bowen Bldg. Washington 5, D. C. 
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RADIO - ELECTRONIC 
REFERENCE ANNUAL 


guage. 

on this subject are: 

You Should Know 
Electronics—Electronic Tubes 


the principles underlying its 
operation 


ELECTRONIC Eexioes you 
CAN 


Among eeresting and 
easily constructed devices 
selected are the following 


lays, Capacity and Light Op- 
erated, High Frequency Ra 
diotherapy, a complete — 
apparatus—and many othe 
timely types of electrc nic 
appesetes 
Dio [CONSTRUCTION 
me... well-iliustrate how 
to-do-it articles, ~~ mt as 
Phono Oscillators, several! 
types. adapted to playing 
records through your radio 
record player 


possible 
tery portable on the electric 
o-tube Super 
which is 
and pub 
many 


er 
SOUND AND RECORDING 
including detailed instruc- 
tions on constructing: High. 

Ampl ifier—Exponen- 


and Treble-Expanding Cir- 
cuits—Equalizers, etc. 


TEST INSTRUMENTS 


Sage 7 of checking 
e Ze audio cir- 
cuits—A Gondoncer Analyzer 
which measures both capaci- 
ty and checks leakage—an 
an Electron-Ray Voitmeter 
which dispenses with hard 
to-get milliammeters, using 
a GES tube instead. 
ERVICING 
Articles on servicing supply 
a multitude of methods and 


other hints for ironing out 
servicing 
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if you are already a sub- 
seriber we can extend your 
subseription if you will 
check ‘Extension’ box. 
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1590.27 7 
1590.212 
1590-219 
1590-229 
1590.22) 





the most complete 


CONTINUOUS SERVICE 
RATING DATA 


® Aerovox mica transmitting capaci- 
tors are backed by exceptionally 
complete data on, maximum current- 
-arrying ratings at five different fre- 
quencies in addition to capacitance 
and test-voltage ratings. Such data 
is the accumulation of years of re- 
search and experience and exhaus- 
tive tests. Thus the unit best suited 
for given voltage and frequency is 
selected quickly and precisely. 

Good capacitors, PLUS good appli- 
‘ation data, accounts for the tre- 
mendous popularity which Aerovox 
transmitting! capacitors enjoy today. 


® Be sure you have a copy of the latest 
Aerovox catalog in your work library. 
for 


If not, write your copy 


today. 
Danial 
° Jas | 
a fh 
ff 
Uff 
OA S~/~ INDIVIDUALLY TESTED 


AEROVOX CORP., NEW BEDFORD, MASS., U.S.A 


In Canada: AEROVOX CANADA LTD., HAMILTON, OnT 
Export: 13 E. 40 St. New York 16,N.Y.- Cable: ‘ARLAB’ 
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The violet-ray sensitive phototube which measures suntan undergoing laboratory tests. 


Check Your Sun-Tan Electronically! 


ISHERMEN sometimes carry along 

thermometers to determine whether tem- 
peratures of fishing waters are just right 
for trout or bass angling. Similarly dur- 
ing the summer of 1944, bathers, beach vis- 
itors, roof loungers, and just plain un- 
adorned seekers after a suntan may tele- 
phone the United States Weather Bureau 
and determine where and when suitable sun- 
burns may be acquired. Suntan electronic 
tubes—first cousin to radio tubes—have 
been developed by the Westinghouse Elec- 
tric and Manufacturing Company, and 
Uncle Sam is establishing 20 suntan sta- 
tions over a 1,000-mile stretch of territory 
—ranging from Texas, through the Missis- 
sippi Valley, to the colder region of the 
Middle West. 

These extremely sensitive suntan or elec- 
tron tubes—which ordinarily perform such 
duties as opening doors, sounding burglar 
alarms, pounding gavels, and 
arousing sleepwalkers—are to record, day 
after day, year-around, the amount of ultra- 
violet light, or suntan rays, filtering through 
to earth. While bathers and other outdoor 
devotees may gain usable information from 
these new suntan tubes, their greater and 
ultimate usefulness is to determine the ef- 
ect of ultra-violet radiation on war work- 
ers of the nation—and to whether 
affect the weather in general. 
Thus, sunfall measurements may [ 
value to farmers, agricultural 
meteorologists, and physicians 


spec ake s’ 


see 








rays 
prove ol 


colleges, 


Already scientists have garnered some 
little-known but intriguing information 
about those rays of sunshine which pro- 


duce sunburn, in varying degrees. Suntan 
rays may vary from day to day, and par- 
ticularly from season to season. Notably, 
in some areas of the United States, October 
is the month wherein the outdoor enthusi- 
asts may obtain a maximum degree of sun- 
tan. Yet, in the popular mind, June, July 


and August are the months when our 
bodies should be exposed to the sun, if we 
are to benefit by those rays that are equiva- 
lent to an internal dose of cod-liver oil. 
Suntan stations at LaGuardia Field, New 
York, and in Boston and Cambridge, Mass 
will determine whether city smoke and dirt 
exclude the beneficial ultra-violet rays 
The new suntan tubes have the appear- 
ance of “big brother” radio tubes. TI 
are more than a foot long and about tv 
inches thick. Naturally, they are set ene 
upward, toward the heavens, and_ theit 
rounded caps of glass are “standing i 
tations” for the sun to enter. Under 
rounded cap, in a vacuum, is a metal d 
about the size of a 50-cent piece. Thi 
extremely sensitive to ultra-violet 1 
When the latter strikes the upper sid 
this metal, a bit of electricity shoot 
of it. This bombardment of electrons 
down the tube to be amplified a 
times—strong enough to actuate a me 
ical counter. Literally, this robot cou 
keeps tab on ultra-violet sunshine, r 
ray, day by day.—S. R. W 


mi 


R. W 
° 
CORRECTION 


Two errors appeared in the Jun 
An incorrect connection puts the gr 
denser of the transceiver on page 5 
tween the grid and the two grid 
sulting in a completely blocked ¢ 
lead trom the grid should go to tl 
between points R and T, and the grid 
denser should be between this point and t 
connection of Li and C:. 

In the time delay on page 548, the vart- 
able resistors mentioned in the text 
erroneously drawn as variable condensers. } 
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They are, however, correctly described as 
resistors in the text. 
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THE LATEST 


UP-TO-THE-MINUTE RADIO 
AND ELECTRONIC CATALOG 
IN THE COUNTRY TODAY! | 





ast Published! 


Newest? listings of amplifiers, com) 
munications equipment, radio tubes, 
testers, etc. ¢ The latest developments in| 
intercommunications equipment. « Greatly 
expanded listing of needed tools, espe- 
clally for assembly and factory use. « Ad- 
vance listings of 1944 radio and electronic 
books; repair and replacement parts; bare 
gain section of values. « A brand new, 
up-to-the- minut talog that should be 
in the hands of industrial plants, labora- 
torles, government and military services, 
hools, radio servi and dealers (on 
1265), everybody engaged in vital war and 


civilian work. 
FRI ee dio Catalog No. 94 
; will be rushed to 
you upon request. Fill out 

this coupon NOW! 








The Lafayette Ra- 


LAFAYETTE 
RADIO CORPORATION 


901 W. Jackson Bivd. 


CHICAGO 7, ILLINOIS 


265 Peachtree Street 
ATLANTA 3, GEORGIA 
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POWER FOR PORTABLES 


ot wiring changes. In general, all grounds 
are made to the chassis speaker lug except 
grounds for the power supply filter con- 
censers and the ground tor the 300-ohm 
shunt, which are made at.t he two most con- 
venient points ot the chas 

No. 27 push-back wire should be used for 
rewiring, it won't take up much 
However, it is difficult to obtain and 


20 will probably have to be used. 


as space 


No. 


POWER SUPPLY ADJUSTMENTS 

Since there is very little information on 
the “floating” of the dry batteries across the 
power lines a few statements may help 
to clear up questions which may arise. For 
the set to operate on the power supply and 


‘raw no current from the “A” or “B” bat- 


teries, the 2,500-ohm adjustable resistor in 
the “A” supply should be adjusted so that 
a zero reading is obtained on a milliam- 


meter (range 0—15 MA) when inserted in 
the A+ battery lead at a point close to the 
battery terminal. Similarly in the “B” circuit 
the 3,500-ohm resistor should give a zero 


. . 
Continued from page 599) 

sct is operating whoily on the power su; 

ply. Ii desired a slight current can | 


passed through the batteries as it has be 
claimed by some to have a recharging a 
tion on the dry cells. However, this is sti! 
a “moot” point. Refer to an article, “R 
juvenating Dry Batteries” by Benjamin S$ 
Vilkomerson on page 51 of the July, 1941 
ie of Kadio-Craft, also to an artic] 
Can Dry Cells Be Renewed,” on page 603 
of the July, 1943 issue of Radio-Craft. 
As is common practice with A.C.-D.( 
equipment, no outside ground should | 
used and the set itself should not be placed 
on a metal radiator or grounded object. li 
those sets where the chassis is enclosed | 
a plastic cabinet, no danger of shock « 
power line shorting should be encountere: 
However, Ny is well to remember that 
nearly a!l A.C.-D.C. equipment if the _ 
line is plugged wrong, the chassis will | 
“hot” and there danger of shock a 
shorts if the unit is grounded. It is always 
well to use a fused A.C. plug on A.C.-D.( 
equipment if it is obtainable. On these ty; 
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REVISED SCHEMATIC-CROSLEY 45BV COMMUTER 
"3" WAY OPERATION 





DET AVC. AF. OUTPUT 


iss 384 









































4 PRONG 





POWER PLUG 














Fig. 3—How the finished receiver looks. Two 


tubes, the 384 and the 45Z5, do not appear in 


the original schematic. The power plug is hooked up to also protect the battery circuit. 


milliammeter reading when the meter is 
inserted in series with it. If it does not, 
it should be replaced by one which 


does give a zero reading. Remember this, 
if the milliammeter reads a positive cur- 
rent the battery is supplying this amount of 
current, if it reads a negative current the 
power supply is passing this amount of 
current into the battery. This assumes of 
course that the positive side of the meter 
is connected to the positive pole of the dry 
battery. If the meter reads zero, no current 
is entering or leaving the battery and the 


sets 1 or 2-ampere fuses should be used in 
the plugs. 

In a compact set such as this the recti! 
tube as well as the 2,500-ohm “A” supy 
resistor and 1,000-ohm filament droppi ng 


resistor will dissipate considerable hea at. . i 
possible ventilation holes should be d 
in the top and bottom of the case to create 
a draft. If the set is to be used continual 
on A.C., it would be well to remove t 
batteries as heat has a deteriorating action 
on all dry cells. 

(Continued on opposite page) 
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GEOPHYSICAL 
PROSPECTING 
PRINTS 
(TREASURE 
FINDERS) 






’ 
LAND-MINE LOCATOR 


With any one of the modern geophysical methods 
described in the Blue-Print patterns, radio outfits 
and instruments can be constructed to locate metal 
and ore deposits (prospecting); finding lost or buried 
treasures; metal war relics; sea and land mines and 
“duds’’; mineral deposits; subterranean water veins: 
oil deposits (under certain circumstances); buried 
gas and water pipes; tools or other metallic objects 
sunken in water, etc., 
Folder No Radioflector 
use oe 2 tube transmitter 
flected wave principle. Vi . 

Folder No iarmonic Frequency r. Radi- 

ates low frequency wave to receiver. Aural signals. 

Folder No. t Note Indicator. 2 oscillators. 
Visual and aural signals. 

Folder No. 4. Radio Balance Surveyor. 
principle. Modulated transmitter. Visual and 
aural signals 
Folder S. Variable Inductance Monitor. In- 
ductance principle Aural signal 
older No. 6. Hughes Inductance Balance Explorer. 
Bridge principle. Aural sigr 
Folder diodyne Prospector. 


Pilot. Construction and 
Re 


Balanced 


Balanced loop 


principle. Very large field of penetration. Aura 
signal 
Each set of Stusgrigts et instructions enclosed 


heavy envelope (9'/2” 22"). 
eight-page illustrated oy 2” x 11” folder of 
instructions and construction data 


Blueprints 22” x 


sees 50c 


Add 5c for postage 
The complete set of seven folders 
Shipping weight 2 Ibs. 


ping anywhere i $3. 00 


Send Stamps, Cash or a Order to 


TECHNIFAX 


(add re for ship- 
n U.S.A 








1917 S. STATE RC-7-44 CHICAGO, ILL. 
Veeceeeeeneneeneeeeeeeeeens 
' TECHNIFAX 1917 so. State, Chicago, 16, 111. : 
' Enclosed herewith $.......... for which mail to © 
§ address below: 8 
a Treasure Finder No. & &46 G& %, 4 
' Complete set of seven dhecs. 0 ; 
1 NAME ......: Re a Pua gisnevakinbeiaatnsanueses i 
i NR, cs:casaoiniensaesnumdSilencdemammasie . 
4 0 nae STATE ...... 48 





For Building Restar 


and Practical Things 
at Home. Each issue 
ft 





rcraft. 
PP oz. Your ® find 
e almost everything from —_ bares at 
rac lar Homecraft. Scores of drawings and tograph 
mks every step simple as A BC. A teal “How-To.Dolt™ 


Siz Months’ Trial $1.00 


Send $1.00 today for trial six months’ subscription 
Money Back & Not Delighted. 


POPULAR HOMECRAFT 


837 Paimotive Bullding Chicago, t1!. 


Trial 6 Months °12° 








Britain’s radio offensive occupies 26 wave- 
igths and is carried on in 24 languages. 
ver 600 people are employed in the “radio 


ler 





Slitz” and it is estimated that a secret audi- 
ence of more than 200,000,000 people listen. 
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This set operates very nicely on A.C., 
with batteries in place, by plugging one end 
of the line cord into the set and the other 
end into the 115-volt A.C. supply. No hum 
can be heard and the volume is greater than 
when the set is operated on batteries. The 
set can also be operated on A.C. ss 
any batteries. To shut the set off, the 

power plug must be pulled out as the ON: 


OFF switch in the lid shuts off only the 
“A” and “B” batteries. 
This set operates in the usual manner 


with batteries, that is, it starts to play when 
the lid is raised and stops when the lid is 
closed. As previously explained, the power 
cord must be disconnected from the set via 
the 4-prong plug when the set is used on 
batteries to prevent heavy “B” current 
drain. The pen-light cells as used give 
battery life equal to or slightly longer than 
the 1.5-volt flashlight cell used in the orig- 
inal hook-up. 

This conversion produces a real 3-way 
portable which will work on 155-volt A.C. 
or D.C. current or on batteries, and one 
which weighs less than four pounds com- 
plete with built-in power supply and bat- 
teries. 


Parts List 


RESISTORS 

1—1000-ohm 10-watt, IRC type AB 
1—2500-ohm 10-watt adjustable, IRC type ABA 
1—300-ohm 14-watt, IRC type BT-14 


1—3500-ohm l-watt, IRC type BT-1 

1—15-ohm 14-watt, IRC type BT-14 

CONDENSERS 

1—40MFD, 150-volt, Cornell-Dubilier, type BR- 
4015 

1—20 MFD, 150-volt Cornell-Dubilier, type BR- 
2015 


1—100 MFD, 15-volt, Cornell-Dubilier, type BRH- 
151 


TUBES 
1—45Z3 Rectifier tube 
1—3S4 Vacuum tube 


MISCELLANEOUS 


1—AC line cord and plug. (Fused plug with 1- 


amp. fuses if obtainable) 
1—4-prong hearing aid socket, Amphenol No. 
77-26 
1—4-prong hearing aid plug, Amphenol No. 
70-26 
1—Miniature socket, wafer type, for 45Z3 tube 
BATTERIES 
5—Pen-light cells 1.5-V 
1—67.5-volt “B” battery Eveready No. 467 
Minimax 
@ 
HE first successful  sight-and- sound 


broadcasts in Uruguay on amateur equip- 
ment—developed in the face of wartime 
technical handicaps—has gained for Mario 
Giampietro, a youngish, self-schooled radio 
technician, recognition as South America’s 
television pioneer, according to a report re- 
ceived by the International Department of 
the RCA Victor Division. 

Giampietro, radio tinkerer and “ham” 
since 1924, has staked out a claim as being 
the first South American to broadcast suc- 
cessfully over distances of more than a 
mile. 

A conspicuous exception to the time- 
honored assertion that “a prophet is not 
without honor save in his own country,” 
unassuming Giampietro has received official 
recognition from the Uruguayan govern- 
ment, which granted him an experimental 
wave length and authorization to use 
CXHAQ as his call letters. 

The telecasts were so impressive that 
progressive Radio Carve, Uruguay’s largest 
broadcasting station, took Giampietro un- 
der its wing and is now reported to be 
planning a commercial company to finance 
further experiments, including one whose 
details are being kept secret. 
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What will YOU be 


doing AFTER the War? 
ASK YOURSELF THESE 3 QUESTIONS 


1. What's going to happen to my present job 
when Peace comes? . . . when war production 
ends? 2, Have I the skilled training that could 
lead to a preferred job at good pay in peace time 
industry—or to start a business of my 
3. Have I considered the many good present jobs 
and future opportunities in the billion-dollar 
Radio-Electronics industry? 


GET INTO THIS 
BRIGHT OPPORTUNITY FIELD 
OF TODAY AND TOMORROW 
TODAY —A working knowledge of Radio-Electron- 


ics can help you to a better job and good pay check 
in Essential Industries. It can pave the way 
toward a part-time or full-time Radio-Electronics 
Sales and Service Business of Y¥ Or—if 
you are eligible for military service—it can help 
you toward better military ratings and higher pay. 


TOMORROW —Pat Radio, AIRCRAFT Radio, 
RAILROAD Radio, MARINE Radio, POLICE 
Radio, and other exciting branches of the Billion 
Dollar Radio-Electronics Industry will need trained 
men. Motion Picture Studios and Theatres . 
Radio Picture Projection . . . the increasing use of 
PUBLIC ADDRESS SYSTEMS by Industrial 
Plants, Stores, Offices, Schools, etc. . . . the peace- 
time uses of such war-born discoveries as RADAR 
. INDUSTRIAL ELECTRONICS 
bright futures for trained men. 


YOU GET A 3-WAY TRAINING 
DeForest's Training teaches you Radio-Electronics 
at home with the aid of: (A) a genuine DeVry movie 
projector and instructive movie films to help you 
“learn by seeing” faster, easier. (B) 8 big kits of 
Radio parts and assemblies for working out 133 
Radio experiments, and (C) 90 illustrated lessons 
prepared under the supervision of Dr. Lee DeForest, 
often called the “Father of Radio.” You READ .. 
you SEE .. you WORK ON EQUIPMENT AT 
HOME ... the DeForest’s Way! And when trained, 
you get real EMPLOYMENTSERVICE. Send for 

Complete Information. Simply PRINT 
name and address neatly on coupon 
below—and mail it today! 


own? 


our Own, 


all promise 


DeFOREST'S TRAINING 
INCLUDES INSTRUCTION 
IN MOTION PICTURE 
SOUND EQUIPMENT, FM 
RADIO, AND TELEVISION 









**Learn-by- 
Doing’’ at 
Home with 
Practical 
Equipment. 












DeFOREST'S TRAINING, INC. 
2533-41 N. Ashland Ave., Dept. RC-6 
Chicago 14, Illinois. 

Without cost or obligation, ond me “VICTORY 
FOR YOU” book and KIT FOLDER showing 
how I may prepare to make my start in RADIO- 
ELECTRONICS. 


Name. 





Address 7 








City. 


State Age —— 
(0 Check here, if under 16, for Special Information 
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CAREERS 


for 


ENGINEERS 


at 


NATIONAL UNION RADIO 
CORPORATION 


You who join our research and engineer- 
ing staff now to help us with the impor- 
tant war work we are doing will be 
embarking on a career. Our plans for 
the future offer unusual opportunities for 
Our 


friendly capable team of scientists and 


able men. staff today forms a 


engineers whose accomplishments have 
brought national recognition. You'll en- 
joy working with them, growing with 
them. 


THESE ARE OPPORTUNITIES. We are 
adding to our staff engineers who special- 
ize in 


ELECTRONIC TUBES 
PRODUCTION 
DEVELOPMENT 

MEASUREMENTS 
PHYSICS 
ELECTRICITY 
TRANSMITTING TUBES 


Our laboratories in Newark, N. J., offer 
ideal working conditions. We prefer that 
you have a degree in electrical engi- 
neering, physics, chemistry or mathemat- 
ics—your experience, however, may be 
sufficient. 


Why don't you find out whether there's 
a place for you with our fine staff of 
specialists. Write and tell us about your- 
self or Phone HUmboldt 2-5252, Ext. 72, 


for appointment. 


NATIONAL UNION RADIO 
CORPORATION 


50 Spring Street, Newark 2, N. J. 
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Wanted 
ENGINEERS 


* Radio 

¢ Chemical 

* Electrical 

¢ Electronic 

* Mechanical 

¢ Metallurgical 

* Factory Planning 

* Materials Handling 

¢ Manufacturing Planning 


Work in connection with the manufac- 


‘| ELECTRONIC ENGINEERS 


with some electrical or radio engineer- 
ing experience. 


| 
| INSTRUCTION BOOK 








ENGINEER 
with electrical or radio engineering ex- 


perience, plus a facile command of the 
| English language. 


FIELD SERVICE 
| 








ENGINEERS 





‘| with thorough radio training, plus prac- 
| tical experience. Willing to locate any- 
‘| where in the United States, supervising 
| the installation and maintenance of 


The above positions offer good sal- 
aries, post-war opportunities, and in- 
teresting work in a good environ- 





ture of a wide variety of new and 
advanced types of communications equip- | 
ment and special electronic products. | 
Apply for write), giving | 
full qualifications, to: 
Cc. R. L. 
EMPLOYMENT DEPARTMENT 


Western Electric Co. 
100 CENTRAL AV., KEARNY, N. J. 


Applicants must comply with WMC regulations 


ment. Proof of citizenship and certif- 
icate of availability are necessary. 
Write, or apply to 


SUBMARINE SIGNAL CO. 


299 Atlantic Ave., Boston 9, Mass. 


| 
| equipment. 
| 
| 
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MECHANICAL DESIGNER: 


Man having at least five years’ * experience 
designing small parts made on punch presses, 
screw and die casting machines for large quantity 
production. If not now employed at highest skill 
in war production plant, write: 


P. R. MALLORY & CO., INC. 











Indianapolis 6, Indiana 

















ANOTHER TUBE 


There is another side to the “easy tube 
replacement” stories so popular now, as is 
evidenced by this thinly-veiled protest just 
received from Mr. Vincent J. Lewis, Jr., 
of Lima, Peru: 

The shortage of tubes for midget A.C.- 
D.C. receivers apparently presents a much 
more serious hazard to servicemen than it 
should. For it is a relatively simple matter 
to replace with any available tube, and com- 
pensate for the gain or loss in voltage by 
adding a resistor or two. 

Take the case of the non-extant 35Z5 for 
instance. There are many tubes which will 
replace it if given a chance. In fact, any 
six volt triode connected as a diode with 
plate and grid tied together will serve ad- 
mirably. It is simply necessary to add re- 
sistance in series and use the pilot lamp in 
parallel. Calculate the series resistor by sub- 
traction ‘thus: 35 — 6 = 29. Therefore 


E=2;I[= then R = —- 


I 


aS: 


193 ohms. 


But most six volt triodes draw .3 amps. It 














is obvious, therefore, that something must 





SUBSTITUTION 


be done to reduce this current. The tubep +. 
filament, however, requires this .3 amp of | 
current to operate properly so we simply 
add a bleeder across the other heaters to 
prevent its being drawn through them, too 
The value of this resistor is, by Ohm's law 
(since this is a purely resistive circuit for 


ali practical purposes) Rt 


— 4 ine ris e 
It ; q 


Et 82 volts. It = .15 amps. 


= 117 — 35 








- = 547 ohms. 
15 


The power required is found by [’R. 
15 squared is .0225, and 547 times .0225 
is 12.034 watts. (12R). 

The wattage required for this 
is therefore 12.034 or 13 watts. So 
You are no further than you were at fi 
what with high wattage resistors even hard- 
er to get than tubes. But you can still throw 
the set at the cat who is howling under you 
window. Even if you miss it will probably 
make a loud bang and scare the nol 4 


neighborhood. So, you see, your lab 
not have been in vain. 
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Cecnieeninatiell DEVELOPMENT ENGINEERS 


Mechanical and _ electrical. 
Graduate or equivalent train- 
ing. Required for develop- 
ment work in the following 
branches: 


A WAR PRODUCTION JOB | _—7, 


Yams «6TODAY MAKES WAY FOR | soe 
waaees | A PEACE JOB TOMORROW eed 
| 





1. Electro-mechanical devices, com- 
munication Must be 
interested in development and 
familiar with magnetic circuits. 

2. Measuring and control instru- 
ments. Background should be in 
electrical engineering, including 
electronics. 


Statement of Availability Required. 


BOX 702 c/o Radio-Craft 
25 West Broadway, New York 7, N. Y. 


systems. 


ENGINEERS .... 


Are You Concerned With 9 
YOUR POST WAR FUTURE = 


The Federal Telephone & Radio Corporation, 
the manufacturing unit of the International 
Telephone & Telegraph Corporation with its 
multiple business activities extending to all 
parts of the civilized world, will accept appli- 
cations from experienced men for immediate 
employment with almost limitless post war 
possibilities. These positions should interest 
those with an eye to the future and whose 
interest lies in forging ahead with this inter- 
nationally known organization whose expan- 
sion plans for post war are of great magni- 
tude covering all types of radio & telephone 
communications. Advancement as rapid as abil- 
ity warrants. Majority of positions are lo- 


asssases==: 








DESIGNER 


A central New England man- 
ufacturer employing over 
1000 people needs Draftsman- 
Designer on telephone and 
signaling (mechanical) ap- 
paratus. 


We need the following personnel! Men 
with long experience or recent grad- 
uates considered. 

@ ENGINEERS 
ELECTRONICS 
ELECTRICAL 
RADIO 
MECHANICAL 
CHEMICAL 
TRANSFORMER DESIGN 
SALES AND APPLICA- 

TION ENGINEERS 
PHYSICISTS 
DESIGNERS 
DRAFTSMEN 
TOOL DESIGNERS 





Knowledge of die-casting and 
plastic applications desirable. 
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cated in the New York area! 


- 


If inconvenient to apply 


EAST NEWARK 





Look Ahead With Federal! 


in person, 
about yourself, education, experience, age, etc., to Personnel Manager. 


FEDERAL TELEPHONE & RADIO CORP. 


39 Central Avenue 


TECHNICAL WRITERS 











write letter in full, detailing 


NEW JERSEY 











FOR BATHROOM RADIO BARITONES 


Radio-Craft has commented before on 
the Utility Radio Set for bathroom pur- 
poses. It is an established fact that most 
men, particularly executives and others, 
usually have not much time to listen to 
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radio except in the morning while they 
shave, and here a small radio set is ideal. 

On the other hand, bathrooms are notori- 
ously small and there is not much room in 
the average bathroom, particularly those 
in apartment houses. For this reason, a 
small radio set to which is attached a glass 
shelf on which bottles and toiletries, etc., 
may be placed, is often a distinct con- 
venience. 

The illustration shows a small radio of 
the pre-war type attached to the bathroom 
wall. On the top of the radio set there is 
a glass shelf which is clipped to it. The 
radio set has been waterproofed so moisture 
will not affect it. It has a pleasing appear- 
ance and should be an excellent item for 
radio manufacturers for the post-war 
period. 

a 

Crystals for use in transmitters of the 
armed forces are so important that ordi- 
nary methods of shipment are inadequate 
for delivery. John Meck Industries, of 
Plymouth, Indiana, have therefore bought 
a fast plane to speed up their delivery 
schedule. 

The plane is a flivver Monocoupe, pow- 
ered by a 125-horsepower engine. It is 
piloted by some of the boys in the Meck 
plant, and occasionally by one of the several 
excellent local women skippers. 


WMC Regulations Prevail 


BOX 704 
c/o Radio-Craft 
25 West Broadway, New York 7, N. Y. 


X-RAYS AND SHELLS 
HOTOGRAPHY is assuming an in- 
creasingly important role in the produc- 

tion of explosives, hy the Ordnance Depart- 

ment, Army Service Forces. 

Until recently, for example, it was im- 
possible to obtain X-ray photographs of big 
155-mm. high explosive shells. The steel 
casing of each shell varies from one to 
three inches and contains a solid mass of 
TNT which varies in thickness from two 
to five inches. 

A unique million-volt X-ray machine was 
designed to meet this unusual problem. To- 
day it is possible for a number of shells 
on a revolving belt or line to be X-ray 
photographed at the same time. The slight- 
est crack in the shell or the smallest cavity 
in the load is instantly detected. These 
defects, if undiscovered, might destroy both 
the gun and crew. 

The old hand-method of examining sam- 
ple high explosive shells was slow and diffi- 
cult. Ordnance officers estimate that the new 
X-ray machine will permit the examination 
of from three to five thousand shells a day 
and will pay for itself in a year in the 
saving of labor and material. 

The came i used to register such 
vital data as the size, intensity and location 
of 1 wder flashes, or the progre ssive igni- 
tion of explosive charges. Ordnance tech- 
nicians use such information to improve 
artillery projectiles, propellants, flares, 
rockets, and photoflash bombs. 

Ordnance chemists investigating powder 
structures require spectographic and micro 
photographic film records. They photograph 
the color of the signal rockets, flame tem- 
peratures, sizes of particles, and the vary- 
ing hues assumed by powder under all con- 
ditions encountered on the battlefronts. 
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New Direct-Coupled FM - AM 


AMPLIFIER MANUAL 


By A. C. SHANEY 


Chief Engineer, Amplifier Co. of America 








For the Layman, Serviceman 
Recordist and Engineer 


you are interested in the finest 
type of phonograph reproduction, high fidelity recording 
sound-on-film applications, FM or AM _ programs, you 
will find invaluable information in this practical handbook 
Written by the leading exponent of direct-coupled am 
plifiers who has spent more than 10 years improving and 
perfecting the famous Loftin-White circuit 
Explains the theory and practical 
application of: 
Variable Speed Non-Overloading Push-Pull Expansion 
Non- Frequency peng rane | Scratch Suppression 
Push-Pull Balanced Direct-Coupled Amplification 
ush-Pull High-Frequency Equalization 
Push-Pull Low-Frequency Equalization 
Push- Pull Compression 
Automatic Limitation 
Automatic Control 
Calibrated V. U. Indicator 
Audio Spectrum Control 
Remote Control 
If you are interested in the latest audio developments 
you can't afford to be without this complete compilation 
of authentic articles on Direct-Coupled Amplifiers. 32 
pages 8%” x11”. Over 100 diagrams and illustrations, | 
Priced to Cover Cost of 
Printing and Mailing 25¢ 
Send U. S. Stamps or Coin 


AMPLIFIER CO. of AMERICA 


396 BROADWAY NEW YORK, N. Y. 


Regardless of whether 





ELECTRONIC 
DEVICES 


BURSTEIN-APPLEBEE C0. 


1012-1014 McGee St. + Kansas City 6, Missouri 


the 
New 


jobs 


under 
Education, 


Blind radio workers trained 
auspices of the Board of 
York City, are so successiul in their 
that concerns are reported in virtual com- 
petition with each other for the 
graduates of the training course 

Seventy former students 
in jobs that require a high sense of touch 
are now earning much 76 cents per 


successtul 
now emploved | 


as as 





hour. Spurred by their success, many others 
are now attending the classes in radio and 
electrical communications. 


A new ceramic coating containing silver | 
powder may be used to make surfaces con- 
ductive. The product, developed by Du- 
Pont, can be applied by spraying, dipping or 
brushing, and be either air-dried or baked. 
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_-TECHNOTES 


. » « « THREE-WAY PORTABLE JOBS 

There are many three-way portable sets 
in use today. These can be a pain in the 
neck to servicemen because of their habit 
of cutting off and intermittent operation. 
The following hints should be useful. 
Many of these sets cause trouble because 
low filament voltage. Diagram shows a 
typical circuit of this kind. Typical tubes are 
shown, but they may be of other types, 
especially the rectifier which may also be of 
a lower voltage type with suitable connec- 
tions. 


- « « « OSCILLATIONS IN I.F. STAGES 
“hese are noticeable in small late model 

A.C.-D.C, radios having loop antennas 
back cover. Very often it found aft 
aligning one of them that it has an annoyiny 
tendency to oscillate or hover just on the 
edge of oscillation causing poor tone anit 
critical tuning. 

The trouble can be corrected by placing 
a small square of metal against the top 
each I.F. transformer. Drill a hole in the 
center of each square and use the nut on 
the top of the transformer to hold it on 


1s 


The squares may be cut from any scrap 





JAS INS JA 


MF? VOLTS 





sheet metal. They cover the two he ~ ; 
through which adjustments are made. The 
nearness of the loop apparently causes fe 
back through these holes. 
Have used this simple trick 
time and it works out fine. 
NESSLER RApIOo SERVICE, 
Dubuque, Lowa. 


for some 








A choke coil sometimes takes the place 
of the resistor Rl. Cl and C2 are usually 
electrolytics of between 20 and 50 MFD, 
and C3 usually 100 MFD. The latter may 
be of smaller value when a choke is used. 
C4 is a by-pass from filament oscillator- 
converter to ground. R2 may be calculated 
from Ohm's law. If the filaments drop totals 
6 volts at .050 amps as in the figure, across 
R2 there must appear 110-6 or 104 volts at 
05 amperes. It should be 2080 ohms. 

If with the use of a proper resistance as 

hown we are still unable to measure about 
1. 4+ yolts across each filament (with a high 
resistance or vacuum-tube voltmeter), note 
that C3 may have an effect upon this volt- 
Replace with a known good one of the 
correct value. Cl or C2 occasionally affect 
the voltage, also. The usual trouble is, of 
course, low emission from the rectifier, 
which should be checked first. 

The by-pass C4 may also he 
trouble. If it has a resistance as low 
megohms, the may 
cuit. 

The oscillator-mixer sometimes checks 
good in a tester but still refuses to oscillate. 
Make sure of this tube by trying another 
known to be good. 

The above troubles are different 
those found when servicing other 
sets and should be checked for 
three-way portable back 


! 
sii 
iit 


age, 


causing 
as 30 


leakage affect the cir- 


than 
types of 
when a 
comes to your 
Dp. 
Joun CANNON, 
Jackson, Miss. 


- «» « CANADIAN STEWART WARNER 
NO. 416 

Six out of eight of the above model wer 
found to be intermittent or dead because 
opening and closing of the = shorter 
Winding on the oscillator coil. 

Close examination of the coil will some 
times reveal the defect. It should be 
wound with eight turns of the same size 
wire. Coil form should be sized or shel ¥ 
lacked before and after winding, and this‘ 
trouble will not occur again. 

O. R. THompson, 
Orford, Nova Scotia 


ot 


- «++ CANADIAN MAJESTIC MODEL 
10 MA51I4 

I replaced the 12A8M converter with a 
6D8GT. The total original voltage was 121 
so that the new lineup totalled 115 volts 
making an additional resistor unnecessary 
It only necessary that the additional 
space be available in the cabinet. 

Some sets may require a series resistor 
of about 40 ohms to take care of the extra 
6 volts. Both tubes take Fag amps 

W. Murray, 
Halifax N.S 


is 


. . . » PACKARD BELL MODEL B 19 
Cutter chatter when set is on “mik 
ord” with no pickup at mike. Replace filter 
condensers with larger values. Also check 
12,000 resistor in switching circuit for short 
or reduced value. 
Portet 
Angeles, Ca 


WILLIAM 
Los 


POST-WAR USES FOR HANDIE-TALKIES 














“Home, 


gt by 'd 
ALBERT SHRAGER 
Philadelphia, Pa 
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‘FOR SALE 


HARD-TO-GET ITEMS 


All items are brand new, except where indicated. ALL 
are in PERFECT WORKING ORDER. In many cases, 
the parts alone total more than the price we are 
asking. Satisfaction guaranteed or your money back. 
ORDER FROM THIS PAGE. Use our convenient coupon. 
include sufficient extra remittance for parcel post 
charges, otherwise order is sent express collect. Any 
excess will be refunded. Al! C.0.D. shipments require 
20% deposit. No C.0.D. shioments on orders for tecs 
than $5.00. If full remittance accompanies order de- 
duct 2% discount. Sena money order, certified check, 
ro new U. &. stamps. No C. 0. D.’s to foreign coun- 
ries. 





THE MAGIC ELECTRIC WELDER 


is one of the 
ost compact, practi- 
welders we have 





mente. (Really two weidere in one). Uuxes 
*, mask included. Just plug it in any electric out- 
oe. Ri volts AC of DC. For hobbyist or profes 


oer ‘in ON THE GREAT WELDING econ. This fine 
set quickly teaches you welding. Low it to operate— 
about Se an hour. CompLava’ SAFETY “\ soeures. No 

ee ith this outfit. SET COMES COMPLET oth- 


rican Tel. & Teleg. Co.: 
BRAND 


Am 
.. Bell Laboratories. etc 
Guaranteed for one year. Complete 


T . 
tem Noo ase with each set. od $19.95 
WESTERN ELECTRIC BREAST MIKE 


Tate $0 is 2 fine light-weight bad 
craft carbon microphone. It weighs 
only i be 





ke with breastplate 

mounting and has 2-way swivel- 
ing adjustment so that it can be 
anes - any — position. 
Ther 2 woven $ 
goes” around neck, 
around 
snapped on and off Quickly oy 
ingenious arrangeme 

T excellent mike b 
adapted for nee broadcasting 
private communication systems. 
diamounting’ breastplate. it can b 

mi 


complete with 6-foot —* 
or plug. Finished in sherardized 
‘Ww MIKE. IT HAS NEVER 


I 
'UCH ‘Tow PRICE BEFORE. ORIG- 
INAD List PRICE $15. $0 Shipping weight. 2 Ibs. 


iTEM NO. 182 
YOUR PRICE 


POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 





IDEAL FOR EXPERIMENTERS—101 USES 


Sturdily constructed to precision 
standecde. this self- ———— 


Some of these are: 
g Devices, Sore tnterruntere, 
Fa Electric Chim 
i plays » Photocell Control 
Devices. Electric Vibrators, Smal! 
8 isher 





lechan Mod- 
and other applica- 
ne 
Consumes chant 15 watts o 
power and ~~ a speed of 3,000 
r.o.m. Whe eared down, this 
sturdy unit xT constantly oper- 
ate an 18-inch. turntable loaded 
th 200 Ibs. dead Cpe egg Ae POWER! 
’ ensions: 3” hi by 2” wid b 1%" deep 
+ venient mounting stu de aft is Va" long 
: 16". diameter, and runs ia self-aligning o!'! 
ing ae ag Designed for 110-20 volts, 50-60 
. only. 
IT . 147 
YOUR PRICE 





LIMITED QUANTITIES! 
PROMPT SHIPMENTS! 


It's Easy to order—Clip Coupon—Order from 
This Page—No Catalog Sent. 


(See Corresponding Ad. Page 629) 


MAIL TODAY—NOW! 
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HUDSON SPECIALTIES CO. 

40 West Broadway, Dept. RC-7-44, New York 7, N. Y. 
I have circled below the number of the items I'm 

ord aes a full souitoanee of 


s ° ° (in- 
el hipping charg is enclosed. (NO C.0.D. 
ORDERS UNLESS ACCOMPANIED WITH A Dupostt) 


coe my donoett A  enclooes 29% 


ulred). ah’ er C.O.D. 
ORDER FOR Tess: THAN. $3.55 wow ‘Tv. B: etamps, 


check or money order accepted 
Circle Item No. wanted 147 162 


J 


remittance by check, stam or mone order; 
register letter if you send cash oF stamp: . ' 


Sesseeneaennaaanaanonenad 
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MEASURING CAPACITY 
(Continued from page 603) 
Mm M" 
volts on the meter. It is possible that the 
meter is really calibrated as a milliammeter 
rather than as a voltmeter but this makes 
no difference. li full-scale is read on apply- 
ing 100 volts A.C., then 80 volts would 

mean 4/5 full-scale, etc. 

Following Fig. 9, we therefore draw th 
line Ep equal to 80 units (2”). The re- 
maining line Ec is then measured. In this 
case it comes out to 1%” or 60 units. 
The solution is found from the formula 

10° Ep 
C= ——__—_ 
377 E. Ru 
and Ro is the total circuit resistance, 
as Ro in Figs. 8-a and 8-c, and Ru/10 in 
Figs. 8-b and 8-d. Therefore, on the scale 
corresponding to 80 volts we would mark 
10° « 80 
off a capacitance equal to —————— 
377 X 60 X 
This formula applies to 60 cycles only. 

Assuming that we now have an A.C. 
voltmeter arranged to read full-scale with 
no condenser in series with it (Fig. 6), let 
us discuss means for designing multiplying 
factors. For convenience, these factors may 
be 10, 100, etc. 

Looking at Fig. 8-a, we may note that 
a definite reading will be obtained when 
the unknown C is placed in series with 
the voltmeter. Now we shunt the meter 
itself with Rw equal to 1/9 the meter re- 
sistance and add a series resistor ks suffi- 
cient to cause the meter to read full-scale 
when XX is shorted. The scale is now a 
“10” scale, all indications being ten times 
as large as previously. Notice that ten times 
the current is now flowing in the circuit. 

Another multiplying method involves a 
decrease in the voltage source (Fig. 8-c 
and 8-d). To multiply all indications by 
10 it is necessary to reduce the voltage 
source to one-tenth. The series resistor R 
is then reduced until we again obtain full- 
scale reading when XX is shorted. In both 
methods the multiplying range shows a 
total circuit resistance one-tenth the orig- 
inal range. 


where C is in microfarads 


such 


Fig. 9—Meters may be calibrated without re- 
course to cut-and-try, using the chart above. 


Evidently, the first method may be car- 
ried out so as to provide any multiplying 
factor we desire so long as sufficient current 
is available, while the second method as- 
sumes that the series resistor actually can 
be reduced to the desired value. 

Instruments for all the above measuring 
methods are easily set up and require only 
a meter of a type ng oer After 
constructing such a unit, the designer will 
find almost as much use i it as he does 
for his ohmmeter. 

® 


Radio telephone service is now open be- 
tween the United States and Trinidad, the 
most southerly island of the West Indies; 
it is handled through short-wave telephone 
facilities at Miami, Fla. 


RADIO MASTS 
and TOWERS 








SPEED KING .\ 
(illustrated ) 
25 to 200 ft. 
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Whatever your problems may be, 
HARCO can solve them from every 
Engineering angle. If none of our 16 
Standard Designs meet your require- 
ments, we can give you a “Custom 
Built” job. 

Please send complete design specifi- 
cations when inquiring for detailed 
information. 


STEEL CONSTRUCTION CO., Inc. 
Elizabeth 4, New Jersey 











ELECTRICIANS! RADIO MEN! 


Earn More Money! arr) 
and RADIO 













7, MANUAL 
GUARANTEED BY 
COYNE 


Yours 5 Days free 


Needed by war workers, maintenance 












men, beginners, old timers! Nothing 
OVER else like it. Saves time, helps boost yor 
pay ...4 GREAT BOOKS IN ONE ' 


500 1. New Step-by-Step Trouble Shooting 
Course. 2.500 Shop Prints. 3. FE 


3 lec. 
Large Size Radio Dictionary. 4. Spare Time Jobs. 





i 1 yr. Technical Counsel by 
Electrical FREE! mail from COYNE staff, on 
and Radio | troubie-shooting problems. 

Shop Prints SEND NO MONEY! See offer below. 
atisfaction guaranteed by famous 

sHowtoread | COV Ni: Learn by: Doing” Elec, 

Locum trical School. Rush coupon now! 


"FREE TRIAL | ? 
COUPON 


3 paid, your new COYNE’ Elec- 
Shooting Le anual. Within 5 days after 


Se witha vt AAD yey charge 
. trie al and Radio Trouble 





1 er return it or se 3, then $3 monthly email 
Gash price $8.06 you save over 10 

@ Same 6-day éree trial and return privilege 
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g ADDRESS_ 
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Inventions Wanted 


Patented or Unpatented 


We havo been successfully selling inventions, 
patented and unpatented, since 1924. Write us, 
if you have a practical, useful idea for sale, 
CHARTERED INSTITUTE 
of AMERICAN INVENTORS 


Dept. 111, 631 Pa. Ave., N.W., Washington, D.C. 











RADIO AND ELECTRONICS BOOKS 
immediate Shipment on Mail Orders Anywhere 
We stock nearly all radio and electronics books, and 
can furnish any other currently-published one on short 


notice. Send stamp for catalog. Currently popular 
books include 

“Practical Radio Communication,” Nilson 
“Principles of Radio Henney.......... 


“Mathematics for Radiomen,” 
“Radio Physics Course,’’ Ghirardi. 
“Radio Engineering Handbook, 7 Henne 
“Radio Engineers’ Handbook,’ 
“Theory and Appl. of Vacuum ‘tee. ” Reich. 
“Electronics,’’ Millman and Seeley 
“Radio Engineering,’’ Terman........... 
**Microwave Transmission,’’ Slater 
**Cathode-Ray Tube at Work."’ Rider.... 
“*Frequency Modulation,” Rider.... 
“Radio Manual,’’ Sterling............. \ 
**Measurements in Radio Engineering,’’ Terman 4.00* 
“U. H.F. Techniques," 4 authors 4.50* 
*Add 4% for domes “¥" 
foreign, 10 


EDITORS AND ENGINEERS. 


1424 North Highland Ave., Los Angeles 28, Calif. 
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$3.00 FOR YOUR IDEA 


RADIO-CRAFT, as you will have noticed, 
prints a number of radio cartoons, which 
we intend to keep on publishing every 
month indefinitely. We invite our readers 
to contribute to this feature by sending in 
their ideas of humorous radio ideas which 
can be used in cartoon form. It is not 
necessary that you draw a sketch, but you 
may do so if you so desire. 


RADIO-CRAFT will pay $3.00 for each 
original idea submitted and accepted. 


We cannot return ideas to this depart- 
ment nor can we enter into correspondence 
in connection with them. Checks are pay- 
able on acceptance. 


Address all entries tc RADIO CAR- 
TOONS, c/o RADIO-CRAFT, 25 West 
Broadway, New York 7, N. Y. 
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The Mail Bag 








WHY SCREW-DRIVER EXPERTS ARE UNPOPULAR 


Dear Editor: 

The Serviceman’s main headache has 
long been the newcomer with his “Free 
Service Call” to get the customers. Usually 
his sets are not properly repaired and when 
the set finally gets into a good shop it is 
necessary to spend an extra half-day tracing 
circuits to get the wiring back to where it 
was before. The cost is sometimes so great 
that the customer says he would rather 
throw the set away and get a new radio. 

The worst feature is that the same cus- 
tomer has lost most of his confidence in 
repair men and is more than a little doubt- 
ful that any of them can fix his set right. 


Ii licensing service men like electricians P 
and plumbers would cure that headache, it 
would do more than any other one thing 
to raise the status of the profession. 

I also agree with Mr. Embree on the 90- 


day guarantee. I always made it a practi 

to guarantee my work though also 

into the old trouble of the customer who 
couldn’t understand why a guarantee on a 
new output transformer didn’t include 
antenna coil or a couple of tubes, if t 
happened to burn out soon after the rep 


Watter L. Hause, 
Albuquerque, N. M. 





THIS READER LIKES DIAGRAMS AND KINKS 


Dear Editor: 

To the best of my knowledge, Radio- 
Craft holds front line in radio and electronic 
publications since 1929, 

Your full sheet Diagrams and Kinks, 
also instrument building articles and latest 
discoveries in the world of radio, are espe- 
cially appreciated. 

Before the war, as an example, I had a 
young serviceman who wanted all my maga- 
zines which I read. Before he leit for the 
army, he gave me about 260 full page 


PATRONS OF TINKERERS 


Dear Editor: 

The idea of getting radio parts at a dis- 
count for servicemen only sounds good trom 
the Serviceman’s viewpoint but, like the 
saying about the grapetruit, there is more 
to it than meets the eye. How about the 
thousands of amateurs, experimenters and 
builders who use radio as a hobby? Many 
of them are in their teens, and must care- 
fully consider every dollar spent for equip- 
ment and parts. Why would you boost 
prices to list and have the wholesaler pocket 
the extra 25% to 40%? 


diagrams of different radio sets, which he 
cut out from FRadio-Craft and said: “I re- j 
ceived half of my education from this Man- 
ual, and now I pass them on to you.” 


Since radio tubes are scarce and business 
sli ack, we do appliance and instrument re- 
pairing, and hope to give the boys a cham 
at the business when they come back fri 
over there. 


ym 


the 





W. F. Onper, 


Kinimswich, Mo 


NOT GOOD CUSTOMERS 


doubt that a good serviceman suffers 
greatly from the inroads of the “screw 
driver” repairman. Also, there are far 
many servicemen in the screw-driver class, 
and I believe that a little self-improvement 
would not be out of order. Those customers 
who patronize a “cheap” serviceman to 
save a dollar or two do not make up the 
ideal trade for a reputable serviceman. 


too 
t 


Henry Van ZUvUYER, 
Hanford, Calif. 





A FEW BEYOND-THE-ULTIMATE THEORIES 


been in the radio servicing busi- 
“20's” and have found 
your magazine very helpful. | am now 
serving with the U. S. Navy but still en- 
joy the paper. , 

Your current editorial on “Magnetic 
Currents” in MRadio-Craft interested me 
very much. It is encouraging to see at 
least one “Grey Beard” take a slight inter- 
est in the fundamentals of an electric cur- 


I have 
ness since the middle 


rent. When the electron theory was ad- 
vanced it seemed to fill most of the re- 
quirements so no one has bothered much 


until now to really discover anything about 


an electric current. 

In a few more years it will be discovered 
that all currents are magnetic. There is 
no such thing as an electric current any- 
way. I have had my own theory for over 


12 vears and am glad at last to see someone 
bearing it out. If you yourself would only 
pause and think seriously about an electric 
current you would realize there could be 
no such thing as an Electron or Proton. 
Start with a generator and think carefully 
of its method of operation and you will 


realize that the effect is purely magnetic. 





startin 
the 
it w 

yp le 


Now that gives you 
point so just forget your electron 
and think of the electron if 
the earth with a north and south 

Next month I am 
to publish the first of a series of 
on what electricity really is. If you 
additional clues I will be glad to send 
but I prefer to help guide you into 





the proper 
as 


sure you will be 


att t 





proper channel and let you reason it 
for yourself. 

With your knowledge you only need 
forget the present concepts for an | ; 
or so and use your actual knowledge 0! 
the effects of current. 

Witiiam Eart SKetton, Sr. RT2/( 

Chicago, Til, 


(The above is interesting, but we do not 
intend to give up our belief in electric cur- 
rents during the next week or two. Even 





Dr. Ehrenhaft did not go as far as 
correspondent, in that he points out that 
a magnetic current is surrounded by  . 
electric field in the same manner that an 





electric current is surrounded by a field of 
magaction—Editer) 
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SIGNAL TRACER 


A tube manual will give all the information 
necessary. The set under test should be 
turned on and the ground lead oi the tracer 
clipped to the chassis. The R.F. and LF. 
lead is then plugged in the Signal Tracer 
and the selector switch, in the lower left 
hand corner of the panel, is moved to No. 1 
position. The R.F. and I.F. probe is applied 
to the antenna and signals should be heard 
if the antenna primary coil is O.K. The 
probe is then placed on the control grid of 
the R.F. tube and a signal tuned in with 
the variable condenser gang oi the receiver. 
3y placing the probe on this tube’s plate the 
<ignal should become much louder, indicat- 
ing gain in the stage. The grid of the mixer 
stage is checked next and a signal should 
be heard; if this is normal the probe is 
placed at the mixer plate, which should 
show increased signal strength. We next 
place the probe on “the LF. grid. If normal 
aul is received, then move the probe to 
the plate prong of the same tube, to compare 
the respective signal strength and thus 
check whether the signal is being amplified 
in that tube. If the set is working properly, 
the signal will increase in volume and should 
be reduced by the Signal Tracer volume con- 
trol. The diodes of the second detector are 
the last test point for the R.F. and I.F. probe. 
It can be easily understood from the fore- 
going that it is only necessary to place the 
probe on the grid or plate oi the R.F. or 
I.F. amplifier to find the signal. If the signal 
does not appear at the above points the 
trouble is just before the point where the 
signal disappears. 


CHECKING OSCILLATORS 

To check the oscillator place the probe 
on the oscillator grid. This should close the 
“eye,” giving an indication that the oscil- 
lator is functioning. If the “eye” remains 
open the oscillator is not working properly. 
To check the audio system the A.F. probe 
is used and the selector switch moved to 
the low audio position. The probe is placed 
on the grid of the first audio tube and the 
signal followed through from grid to plate 
up to the voice coil of the speaker. The 
trouble is where the signal stops. If the 
signal level is too high, switch to the other 
audio position which cuts one audio stage 
out of the circuit. 

To check a.v.c. action turn the selector 
to the correct position and place the A.F. 
probe anywhere on the a.v.c. but, then by 
tunmg in a station on the set the “eye” will 
give an indication of the a.v.c. action. The 
“eye” is adjusted with the 10,000 ohm con- 
trol. The “eye” may also be used for align- 
ment purposes, by placing the probe on the 
diode prongs and adjusting the various I.F. 
and R.F. trimmers for maximum deflection. 


A QUICK TEST METHOD 

We may check the entire R.F. and LF. 
part of a receiver in one operation by plac- 
ing the selector switch in the correct posi- 
tion and applying the probe to the diodes. 
Ii a loud signal can be tuned in without 
distortion we may assume that this part of 
the set is working properly. To check the 
audio section of a set the multiplier switch 
(No. 1), which is directly above the selector 
switch, is moved to No. 5 position—which 
‘uts in the antenna coil and tuning con- 
censers—and the selector switch moved to 
the high audio position. A station is then 
tuned in on the Signal Tracer and this sig- 
por applied to the grid of the first audio 
tube with the A. F. probe. If the audio sys- 
tem is operating in a normal manner, a loud 
signal should be heard in the set’s speaker. 
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The speaker in the Signal Tracer should 
be cut out by the speaker switch so that 
if any distortion is present it may be recog- 
nized as coming from the receiver. 


TRACING THE INTERMITTENT 

Intermittents are located by placing the 
R.F. and I.F. probe on the diode prongs 
and turning the selector switch to No. 1 
position. A station is tuned in on the set 
and the Signal Tracer’s speaker switched 
off. When the set stops pl ayving the Signal 
Tracer’s speaker is switched on and if a 
signal is heard the trouble is in the set's 
audio system. If no signal is heard the trou- 
ble must be in the R.F. or LF. part of the 
set. By using the methods previously out- 
lined the trouble may be quickly tracked 
down. When testing for noise, motorboating 
or hum, use the probe to test the screen- 
grids, suppressor-grids and cathodes along 
with the grid and plate of the tubes. The 
power supply is checked for excessive hum 
with the A.F. probe. Start at the rectifier 
filament or cathode and apply the probe to 
the choke and various filter condenser con- 
nections until the fault is located. Hum is 
quite loud at the rectifier but should be 
greatly diminished at the last filter con- 
denser connection. 

Gain per stage may be roughly deter- 
mined by ear or by using the multiplier 
switch to cut in the attenuating condensers 
when using the R.F. and I.F. probe. 


TUBES AND MICROPHONES 

In checking tubes the probes are used in 
the usual manner. There should be a very 
definite gain between the grid and plate oi 
the various tubes. li very little or no gain 
is obtained the voltages to the tube ter- 
minals should be checked. If these are nor- 
mal the tube should be replaced. The A.F. 
probe is used to check push-pull or phase 
inverter circuits. The signal should be of 
equal strength at the grids of the output 
tubes. If it is not, move the probe backward 
from grid to plate until the trouble is 
located. 


Crystal microphones and pickups are 
easily checked with the selector switch in 
the low audio position and the A.F. probe. 
The ground wire of the Signal Tracer 
should be clipped to one of the leads of the 
“mike” or pickup. 

Carbon “mikes” and low impedance pick- 
ups are checked in the same manner except 
that a suitable transformer must be used 
between them and the A.F. probe. 

By using a record player attached to the 
input of a set’s audio amplifier or to the 
input of a public address system, the point 
where distortion or overload occurs may be 
determined in the usual manner, from grid 
to plate, with the A.F. probe. It may be 
necessary to use the high audio position 
on the selector switch because the Signal 
Tracer will overload at certain points. A 
record player gives a much better indication 
of distortion than an audio signal generator. 
If the serviceman finds it necessary, a R.F. 
signal may be fed from the Signal Tracer 
through the R.F. probe to the R.F. portion 
of the set being tested. 

This Signal Tracer makes an excellent 
record amplifier and may be used as a small 
public address system. Used as a radio it 
is not selective but gives satisfactory results 
on local stations. As the serviceman acquires 

facility in the use of this instrument many 
more uses will suggest themselves and he 
will find servicing more speedy and profit- 
able. 
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Prepare fora great Peace time future KH. Cc Paria 
anda geod job in Radio and Electronics now.Coyne 
“LEARN BY DOING” training covers latest devel- 
opments in this field. Prepare quickly, easily. Fasci- 
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servicing Radio and Electronic equipment. 


ULL FINANCE YOUR TRAINING! 
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Prepare to get your “ticket”! 


HOW TO PASS 
RADIO LICENSE 
EXAMINATIONS 


By Charles E. Drew, 
LLR.E., A.1.E.D. 
Here's the quickest, 
surest way to get the 
information you must 
have in order to win 
that important “ticket.” 
Revised and _ brought 
right up to the minute, 
it covers every field of 
radio communication— 
transmission or recep- 
tion—whether in marine, aeronautical, 
police, or broadcasting. 
In easy-to-follow question-and-an- 
swer form, it explains Basic Radio 
Laws: Basic Theory and Practice; 
Radiotelephone ; Advanced Radiotele- 
phone; Radiotelegraph; Advanced 
Radiotelegraphy. 
The “Bible” of the Radio Field! 
Send for YOUR Copy Today 
Second Edition 320 Pages $3.00 


On Approval Coupon 
JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N. Y. 
Please send me on ten days’ approval a copy of 
Drew's HOW TO PASS RADIO LICENSE EX 
AMINATIONS. At the end of that time, if I de 
cide to keep the book I _ remit $3.00 plus post 
age; otherwise I w tur he book postpaid 
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Our Headphones are used 
by the United States, Ca- 
nadian, New Zealand and 
South African Govern- 
ments as well as other 
Governments not directly 
in the war. 
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tive, dependable Cannon-Ball Headsets. 
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Cc. F. CANNON COMPANY 
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YOUR POST-WAR RADIO 
(Continued from page 585) 

| 
conscious. Even before Pearl Harbor, the 
wave of records had reached an all-high 
point. That wave has not abated. Indeed, 
more phonograph records are sold now than 
ever before. Many of these records are 
played on ordinary phonographs, but the 
majority are used in radio- phonograph 
combinations. Therefore, it would appear 
that one of the “must” features of the post- 
war radio would have to be radio-phono- 
graph operation. Whether it will use a 
pickup, as we know it now, or whether 
a totally different means will be evolved 
is unforeseeable. I do believe, however, that 
there will be a revolution in this connection, 
and that we will have something much more 
simplified than the*pre-war pickup with its 
cumbersome mechanical features. 

It is almost a certainty that your post- 
war radio will be adaptable to FM. Most 
likely it will be a combination AM-FM. 

As to television, if present indications 
and trends mean anything, it would seem 
that your post-war radio must also include 
television reception. It is quite true that 
for several years after peace has been de- 
clared, there will be no television trans- 
mitters in many parts of the country. 
Nevertheless, radio sets will have to be 
made as combination phonograph AM-FM 
plus television. The man who wishes to 
buy the latest radio set wants it to have 
everything and that must include television. 
The television angle, however, is also one 
still fraught with difficulties. 

As I have mentioned innumerable times 
in these pages, television will never be a 
success until radio sets with video reception 
equipment can be manufactured at a rea- 
sonable cost. Therefore, if your post-war 

radio, television equipped, cannot be bought 
around $100.00 or less, television will be 
destined again to fail as it has in the past, 
chiefly because of the very high cost of such 
sets. If your post-war radio receiver, 
equipped with every new improvement, can 
retail between $60.00 and $85.00, then I 
will admit that the television age is here 
for good—but not before. 

The thing that stands in the way of mass- 
producing television receiver sets is chiefly 
the high cost of cathode-ray tubes. It ap- 
pears that the bare glass tube from which 
cathode-ray tubes are made, costs the tube 
manufacturer the tremendous amount of 
$4.00, just for the glass alone. This imme- 
diately knocks out mass production of cath- 
ode-ray tubes, at least for the present. Un- 
til these tubes £ an be produced to retail 
for a price of $2.00 tops, there cannot be 
any thought of television reception in every 
home in America, 


No doubt the economics of cathode-ray 
tube manufacture will be solved in due time. 
Perhaps we will have all-metal cathode-ray 
tubes; or they might be made out of spe- 
cial plastics. These are not impossibilities, 
but - far these developments are not in 
sight. The problem, however, may be solved 
by the time the war has drawn to a con- 
clusion—at least let us hope so, because 
then you mav for a certainty have tele- 
vision added to your post-war radio. 


Radio control as an experiment received 
very favorable comment after recent tests 
on the Denver & Rio Grande Western Rail- 
way. A 70-car Diesel-powered freight was 
equipped with front-to-rear tag ee gD 
one transmitter-receiver being installed i 





the cab and one in the caboose. 
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HOW TO PASS RADIO LICENSE EXAM- 
INATIONS, by Charles E. Drew. Second 
Edition. Published by John Wiley and 
Sons. Stiff cloth covers. 7x 954 inches, 320 


¥ pages. Price $3.00. 


The new edition of this standard book 
has been awaited by communications stu- 
dents for some seasons. It fulfills all their 
expectations. Thoroughly revised to meet 
the new (since the first edition) type of 
government examinations, it retains the 
same clear and to-the-point style that dis- 
tinguished the older issues. 

Designed to help the student in answer- 
ing actual examination questions, the book 
contains some 1300 questions from the Fed- 
eral Communications Commission Study 
Guide, with answers. To provide a more 
complete treatment, while keeping the 
answers short and simple, many of the 
questions are provided with additional ex- 
planatory matter, discussions of the ques- 
tions, or worked-out numerical solutions 
to calculations. This material is distin- 
guished from the answers themselves by 
different type. 

The new book, in following the sequence 
of elements in the examination questions, 
goes back almost to the 1929 (Duncan and 
Drew) edition in its chapter arrangement. 
3asic 
Theory and Practice, Radiotelephone, Ad- 
vanced Radiotelephone, Radiotelegraph and 
\dvanced Radiotelegraph, and an Appendix 
including rules governing commercial op- 
erators, extracts from Radio Laws, the Q 
code, the automatic alarm and a few tables. 

The author states that special attention 
has been given to modulation, oscillators, 
classes of amplifiers and rectifier power 
supplies. The good quality paper and 
typography, as well as the page size, tends 
to make study easier, and resembles closely 
the format of the earlier editions. 


BASIC RADIO, by C. L. Boltz. Published 


Gq by the Ronald Press Co. Stiff cloth covers. 


oad. 


5 x 8 inches, 272 pages. Price $2.25 


Expecting nothing more from his student 
than that he must know (or learn) a cer- 
tain amount of common fractions, the author 
insists that he provide himseli with a small 
cell or bicycle battery, and some pieces of 
msulated copper and bare stcel wire. With 

ee simple apparatus, the heating, mag- 
netic and chemical effects of electricity are 
demonstrated. 

Continuing in the same basic strain, 
primary and storage cells (accumulators ), 
are next, and a simple handling of Ohm’s 
aw follows. The experimental method is 
gain used to introduce the subject, and a 
number of measurements and examples 
make this fundamental formula clear. 


The same clear language and simple 
style is maintained throughout, as is the 
method of illustrating formulas with ex- 
amples. The experimental style is also con- 
tinued as far as it can be applied practically. 
A sincere attempt is made to cope with the 
Problem of current lead and lag in reactive 
circuits, so often incomprehensible to, the 
beginner. 

*, The English terms add a quaint touch, 
ch 


lough detracting nothing from the clarity 
of the text. 
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ELECTRICAL ESSENTIALS OF RADIO, 
by Morris Slurzberg and William Oster- 
hold. Published by McGraw Hill Book Co. 
Stiff cloth covers, 514 x 814, 529 pages. Price 
$4.00. 


Designed as a preparatory course for the 
study of radio and other branches of elec- 
tronics, this book confines itself to a study 
of direct and alternating currents in wire 
circuits, and stops short of such subjects as 
conduction in gases and vacuum-tube ac- 
tion. The student will find subjects covered 
in full detail here, which in books dealing 
mainly with radio are hurried over to reach 
the main objective. 

The level is that of the early high-school 
pupil. The student is taught such mathe- 
matics as may be necessary while handling 
the actual problems at hand. There is, how- 
ever, no attempt to over-simplify, and the 
student learns—among other things—to han- 
dle vectors and to calculate impedances of 
parallel alternating-current circuits. 

The chapters on inductance, capacitance, 
alternating current and resonance are con- 
siderably longer than in most parallel radio 
texts, and there is an opportunity for clearer 
and more detailed exposition of these sub- 
jects. Numerical examples are freely used 
to insure a thorough understanding of each. 

Filter circuits is another subject to which 
a large amount of space is given, though the 
calculation of filters is left to more ad- 
vanced courses. 

A special feature of the book is the large 
number of problems at the end of each chap- 
ter. Illustrations are excellent and numer- 
ous. The large appendix, which includes 
symbols and abbreviations, common formu- 
las (including all the equations introduced 
in the body of the book) and various tables, 
will also be found useful. 





MAINTENANCE AND SERVICING OF 
ELECTRICAL INSTRUMENTS, by James 
Spencer. Edited by Major M. F. Behar. 
The Instruments Publishing Co., Inc. Stiff 
cloth covers, 5 x 8 inches, 256 pages. 
Price $2.00. 


The author, who was for fifteen years in 
charge of the Instrument and Relay De- 
partment of the Meter Division of West- 
inghouse at Newark, N. J., not only knows 
his subject, but is able to get his knowl- 
edge of the subject across to the reader. 
This ability is in part explained by the 
“ten vears of teaching evening classes in 
Northern New Jersey,” referred to in the 
preface. He has been ably assisted by 
Major Behar, Editor of /nstruments, in 
which publication the book first appeared 
as a serial. Major Behar has even added a 
chapter of his own, on Pivots and Bear- 
ings, and has inserted notes on simple 
repairs in a number of places. 


While the direct-current moving-coil 
type of instrument so important to the ra- 
dio and electronic worker is forced to take 
its place with numerous others, and is dealt 
with in the first thirty-three pages; even 
this space contains more iniormation on 
meter servicing than has been available up 
to the present, and will without doubt be 
welcomed. Thermocouples and meter rec- 
tifiers are also mentioned in the 
cl apter. 


same 


Other types handled are A.C. ammeters 
and voltmeters, wattmeters, f 
meters and synchroscopes, power factor 
meters and reactive factor meters. There 
is an interesting chapter on Dial Marking, 
and short chapters on plug-in or detachable 
instruments and damping means, as well 
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RADIO SCHOOL 





TO OUR READERS—NOW IS THE TIME 70 TAKE UP RADIO! 


OW, more than ever before America needs trained radio men. The Army, the Navy 

1 and the Air Force are continuously on the lookout for men who have had training 

in radio. Scores of war industries require radio men in various ¢: ipacities throughout 

the country. There now is and there will be a great shortage of radio men for years to 
come. Reputable schools of Radio advertise to help you. 





. . » Here’s How 
You Can Qualify fora 


BETTER RADIO JOB! 


- « « CREI technical training is pre- 
paring others for good-paying 
radio jobs--WHY NOT YOU? 

Are you finding yourself in a routine job 

a job that any other man can handle just a 





well as you? Today, radio JOBS are many— 
but radio CAREERS are few! Now is the | 
opportune time for you to equip yourself with | 
the necessary technical training to qualify for 
an important engineering position with @ 
sound future. 

NOW when industry needs men, is the time 
for you to —— radio career training. 
Your radio expericnce backed by modern 
CREI Sochateal training will equip you to 
share in the gvood-paying jobs that await 
trained men and to make good in the 
important positions that lead te post-war 
careers of security and happiness! 

WRITE TODAY! If you are 
a professional or amateur radio 
man and want to make more 
money—let us prove to you we 
have something you need to 
qualify for the better job oppor- 
tunities that can be yours. To 
help us intelligently answer 
your inquiry — please state 
briefly your education, radio 


experience and 5 and present position. 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


Dept. RC-7, 3224 16th St., N. W., Washington 10, D.C. 


RADIO TECHNOLOGY 


RCA Institute offers an intensive two-year 
course of high standard embracing all phases 
of Radio and Television, Practical training 
with modern equipment. Also shorter spe- 
cialized courses in Commercial Radio Operat- 
ing, Radio and Television Servicing, and 
Aviation Communications. For Free Catalog 
write Dept. RC-44 
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(Continued m previous page) 
as a list of instrument tools which should 
be useful to the beginner in this type of 
servicing. 

The discussion of underlying princ iples 
of various meter types, the part the springs 
play and the detailed treatment of pivots 
and bearings should also greatly increase 
the new maintenance man’s grasp of the 
principles of instrument maintenance and 
enable him to attempt meter servicing with 
confidence that he will not do the instrument 
harm rather than good. 

This book has been needed, and will 
doubtless be studied avidly by those who 
have been faced with the problem of keep- 
ing numbers of meters in order, 
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CATHODE-RAY TUBES 


(Continued from page 605) 


using a 
case a trapezoid | 


Another method consists of 
wave sweep in which c 


tern will result. From the first of 
patterns discussed before we saw how a 
straight line results when the two input 


are sine waves in phase and of equal 





quency. Since a modulated radio wa 
possesses simultaneous positive and nega- 
tive audio envelopes two symmetrica# z 


a trapezoid with an interior made of fine 
vertical lines (R.F.). For 100% modulati 
the trapezoid becomes a triangle. 

Oscilloscopes are useful in checking w: 
form from stage to stage in order to loca il- 
ize distortion. Adjustments may be mad 
to amplifiers while the scope is left on so 
that optimum results may be visible. These 
adjustments may be made with regard to ¥ 
selectivity, sensitivity, overload, flat-top, 
noise or ‘alignment requirements. 

The fact that an oscilloscope responds 
simultaneously to two voltages gives it a 
unique importance. For example, it may be 


straight lines will result. We therefore have | 











used to show balance of a bridge which 
ordinarily requires two different adj 
ments, one for the resistive and the other 

for the reactive component. Similarly, it \ 


is possible to make visible tube character- 
istics (E, vs. Ip) and BH curves 

The cathode-ray tube as generally used 
is constructed with electro-static plates as 
described. However, some purposes mak 
use of electro-magnetic deflection. Electrons 
are deflected when a magnet is brought nea 


) 
the tube, as the user may check. For d hi { 
type of deflection, coils are so placed outsid 
the envelope that they act on the moving 
electron stream. 

Advantages of this type of scope are 
that the tube may be made smaller, more 


rugged and less costly. On the other hand, 
the inductive effects are troublesome and 
power is taken from the deflecting voltage. 

Oscilloscope tubes require a high accel- 
erating voltage—usually over 1000 volts 
that care must be exercised when hz andl 
them. It is general practice to grounc I the 
positive side of the power supply, 
the danger points are cathode and 
Focussing electrodes generally require 25‘ 
of the second anode voltage. 

Cathode-ray tubes are available fron 
small 1” size (913) up. The 5” size tu 
is generally used for laboratory design and 
repair. Caution must be used to prevent 
damage to the screen by leaving an int 
spot on the screen for a time. With a rea- 
sonable amount of care, the scope will have 
a long life of useful service. 
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ANSWERS TO ELECTRONICS QUIZ ON PAGE 600 


1—Electronic diffraction pattern of gold. 
G. E. Photo) 


2—-A 100,000-watt Westinghouse trans- 
mitting tube. (Westinghouse Photo) 


3—A “random noise” test for micro- 
phones, designed to pick up the noise due 
to molecular bombardment of the air. 
(RCA Photo) 


4—A 1/1,000,000th second photograph of 
smoke blowing through an electric fan. 
(G. E. Photo) 


5—Focussing a television camera in the 
CBS studio. (CBS Photo) 


6—A Westinghouse industrial oscilloscope 
in use checking arrestor performance under 
surges. (Westinghouse Photo) 


7—It’s a sound-proof box used in studying 
pickups. The shape eliminates trouble from 
sound reflections. (RCA Photo) 
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8—The pipes are resonating tubes, capa- 
ble of producing sounds that would split the 
human ear-drum. It’s used for testing micro- 
phones. (RCA Photo) 


%—An electronic induction heater, 

y RCA to solder terminals on transformers. 
(RCA Photo) 

10-—It is simply a General Electric time 
interval meter. (G. E. Photo) 7 

1—These are large coils used in conjune- 

tion with an induction electron accelerator. 
(G. E. Photo) 

12—Bacon and eggs is the dish. They are 
cooking on a sealed-beam headlamp from an 
Army bomber, which provides plenty of 
heat. (Westinghouse Photo) 





If you feel like scoring yourself on this 
quiz, allow 5 points for each correct answe 
Twenty points is average, 30 excellent, am 
anything over 40 points extraordinary! 
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Give 


plants the protection of Harbor installations have proved 


Browning Signal System with its bal- — efficient, dependable, economical. 


anced-capacitance electronic circuit, 


Browning Frequency Meters are accurate 


which saturates vulnerable areas and to 005%. Pre-check public utility and 


other emergency radio system Assure 


releases guards for productive duty. Pre- signal clarity. 
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It gives you in 
usable form 
pointers on radio, 
including fre- 
quency modula- 
tion, television, 
etc. Also valuable 
inside information 
for A ttors, Ma- 
rines, Commercial 
Operators and 
Technicians, Serv- 
icemen and Stu- 
dents. 

























A COMPLETE LIBRARY IN ONE BOOK 
AUDELS RADIQMANS. GUIDE gives authentic Princi- 


ples and Fractices in Construction, Operation, Service 
and Repairs. Covers clearly and concisely radio funda- 
mentals—Ohm’s Law—Physics of sound as related to 
radio science—Measuring instruments—Power supply— 
Resistors — Inductors — Condensers — Transformers and 
examples—Broadeasting stations—Radio Telephony—Re- 
ceivers — Diagrams — Construction — Control Systems - 
Loudspeakers — Antennas AutoRadio Phonograph 
Pick-ups—Public Address Systems—Aircraft and Marine 
Radio — Radio Compass Beacons — Automatic Radio 
Alarms—Short Wave—Coil Caleulations—Testing—Cath- 
ode Ray Oscillographs Static Eliminations rrouble 
Pointers — Underwriter’s standards— Units and _ tables. 


REVIEW QUEST IONS—READY Reference Index. 














































UNIQUE 
QUESTION 


and 


ANSWER <— 
METHOD « 
o* 








COMPLETE 4 


pay 


ONLY 


RADIO FACTS 
AND FIGURES 


100 


_— ws eens tne an mens aearenssonteniiases 


| Easy to Read— Easy to Grasp 
Easy to Apply 


A home-study course—especially well 
organized. The style is so interesting 
you will read along without effort, 
hardly realizing that you are actually 
studying and taking in vital informa- 
tion. Audels Radiomans Guide gives 
you just the right amount of mathe- 
matics required to cope with radio 
problems successfully. You can solve, 
with the aid of this extraordinary book, 
practically 
every radio prob- 
lem that comes 
up. At your fin- 
ger tips is a 
complete index 
for instant use. 
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